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I HACITIOPT KOMIIVIEKTA KOHTPOJIBHO-ONEHOYHBIX CPEACTB

O0JsacTh NpUMeHeHUA
KoMmiekT KOHTPOJBHO-OLEHOYHBIX CPEIACTB MpEAHA3HAYEH Ui OICHKH pe3yJIbTaToB

ocBoeHMs yueOHou nucuumuiiael EH.01 MaTtematuka.

Opranusanusi KOHTPOJIS U OLEHKH OCBOEHHSI MPOrpaMMbl YUeOHOM TUCHIUITHUHBI
KoMIuiekT KOHTpOIBbHO-OIIEHOYHBIX CpeACTB 1o yueOHou nucnuminae EH. 01 MaTtemaTtuka

BKJIIOUAET KOHTPOJIbHO — OLIEHOYHbIE MaTE€pPHAaIIbI JIJIsl IPOBEACHUS:
- TEKYIIEro KOHTPOJIS 3HAHUH (BXOIHOTO, ONIEPATUBHOTO (IIOYPOYHOTO), pyOEKHOTO, (I10

paszienam U yKpYIHEHHBIM TeMaM);
- NPOMEKYTOYHOM aTTECTAllUU CTYACHTOB (MTOIrOBOIO KOHTPOJIS 110 3aBEPILEHUIO U3YUEHUS

JUCIUTITUHBI).

®opMbl IpoBeeHNs TEKYIEero KOHTPOJIS 110 TUCIUIUINHE:
TECTHUPOBAHUE, 3a4€Thl, TPaKTHUeCcKasl, rpaduyeckas padora, pedepaTsl U UHBIE TBOPUECKUE

paboTHI.

®opma MPOMeKYTOUHOM aTTeCTAlMHU - DK3aMEH.

KoMIieKT KOHTPOJIbHO-0IIEHOYHBIX CPEJICTB pa3padoTaH Ha OCHOBAHUU:
- ydeOHoro 1uiana crieranbHocTH 23.02.07 Texnuveckoe 00C/IyKHBAHHE M PEMOHT

JABMUraTeJieil, CHCTEM M arperaToB aBTOMOOMIIel
- paboueii mporpammsl o quctuinae EH.01 MaTtemaTuka,
- [TonoxeHust 0 TEKyIeM KOHTPOJIE U MPOMEKYTOUHOM aTTECTALUU CTYI€HTOB, 00Y4YaIOIINUXCs
no IIIICC3 OI'BITIOY TTII.
KOMIIJIEKT KOHTPOJBHO-OLIEHOYHBIX CPEACTB TO3BOJISIET OLIEHUBAaTh

YCBOCHUC 3HAHHI:

OCBOCHHC YMeHI/Iﬁ

pelieHusl ypaBHEHHH;

Tabmuma 1
Obnexcrnt IMoxa3zarenn Kpurepnn ouenkn Tun ®opma
OllEHUBAHUSI
(yMeHusI, 3HAHMST) OLICHKH pe3yJibTaTa pe3yJbTara 3a/IaHuUs; aTTecranuu
1 2 3 4 5
Vi VYwmenus | I11 Pemenne | — OCHOBHBIE TIOHATHS u TA TA
peuatb AnddepeHInanbHbIX | ompeaeaeHus copmymuposansr | T3Nel,2,3 | - ycTHBIH ompoc;
OOBIKHOBEHHbIE YPaBHEHUH IIEPBOTO | TOYHO M IOJIHO; TT3Ne2 — (dopmanu3oBaHH
audepeHumanbH | NOpsiIKa c|— JlaH 000CHOBAHHBIM, YETKUH, oe HaOJoIeHne U
bIC YpaBHCHMA, pasaAC/AOIUMHCS coJiepKaTebHbII OTBET; OLICHKA
NIEPEMEHHBIMU _ TIepeUnCIICHbI METOIBI pe3yabraros I1P
peuieHust audepeHIuanbHbIX — JKCIepTHas
YpaBHEHUH, OLCHKA
112 Pewenue | anroputm pemenust chopmymmpopan o(opmIIEHHS u
mupbepeHIMANBHEBIX | ToyHO 1 IOJIHO; 3aLUTHI
ypaBHeHHi eporo | __ YCTaHOBJICHO BEpHOE TPE3CHTALINH;
1 BTOPOTO MOPAAKA € | ¢ooTBETCTBUE OCHOBHBIX (POPMYI; — (opManu3oBaHHO
MOCTOSIHHBIMH _ HORA3AHO yMeHHe ¢ HaOxro/IeHune 3a
KodpPuuneHTaMH; IIPUMEHSATh TEOPETHYECKHE 3HAHMSI ACATENLHOCTHIO
sl BBINOJHEHUA  IPaKTHYECKHUX 00y4aroLuUXCs;
3a/1ay;
— BEPHO peIIeHBI
nudhepeHIanbHble YPaBHEHNUS, A
— MPOIEMOHCTPUPOBAHO
HpaBI/IJ'II:.H(I))e HpI/IMeHSHI/]?}I aNropuT™Ma 13,113 1A
9K3aMeH




31 3uanue | 111 — OCHOBHBIE HOHATUS M TA TA
OCHOBHBIX dopmynupoBaHue onpeseneHus copmymuposansr | T3Ne 1,2,3 | — yerHbIil onpoc
HOHATUHI U | OCHOBHBIX IIOHATHH U | TOYHO W TIOJHO; [3Ne2 | — @opmanusopanu
METOZI0B MCTOZI0B — OTBET JaH TOJIHBIN, oe HaOIoieHne U
MAaTeMaTHYECKOTO | MaTeMaTHYeCKOro JIOTMYHBIH, CONEPIKATENbHBII; OLICHKA
aHanm3a, aHanus3a; — 3aIMCaHbl (bopMyIIbI pesynbratos ITP
JMCKPETHOM BBIYHCIICHUS C NOSICHEHUSIMY, — TECTHpPOBAaHHE
MAaTEMATHKH, 112 — JlaH 00OCHOBAaHHBIM, YETKUH, — OJKCIIepTHast
TeOpHH Popmysmposanue _ | conepxatenbHblit 0TBET; OIICHKA
BEPOATHOCTH W | OCHOBHBIX MOHATHIT | __ ANTOPUTM pelieHns BHIOpaH
MaTeMaTUYeCcKOl | JTUCKPETHOU BEpHO, 3aaHHe BBITIONHEHO,
CTaTHCTHKH, MaTCMaTHKH, onpeeneHus c(hOpMYIHPOBAHbI

TICpCUHUCIICHHC _ | BepHO 1 nouHO;

CBOUCTBA  Omepauui | YCTaHOBIIEHO BEpHOE

Haj =~ MHOKCCTBAMHU, | (,orpercTBHE OCHOBHBIX (JOPMYI;

cBoOiicTBa

OTHOLICHUH.

I13 W3noxenne

TEOPHHU BEPOSITHOCTH ITA A

M MareMaTHYeCKOM T3, 113 SK3aMeH

CTAaTUCTHUKH;

(dbopmyIHpoBKa

KJTaCCUYECKOTO

OTpeIeIICHUSI

BEPOSTHOCTH;
32 3mannme | I11  Ilepeuncinenme | — HPOIEMOHCTPHPOBAHO TA TA
OCHOBHBIX OCHOBHBIX TOYHOE TMPHUMEHEHHUE ocHoBHbIX | T3 Nel,3 | — ycrHbIf onpoc
YUCIIEHHBIX YHCICHHBIX METOAOB | YHCICHHBIX METOIOB MPH PEIICHAN; TI3Ne2 —  (popManu3oBaHH
METOZ0B pemeHuA — JlaH 000CHOBaHHBIM, YETKUH, oc HaOIoIeHHE U
peueHusA NpPUKIAOHBIX 33749, coJiepKaTebHbII OTBET; OIICHKa
HPUKIIATHBIX — TOYHO M YETKO IIPOBEIEHO pe3ynabraros I1P
3aja4d. 12 BBIYHCIICHHUE ONPCACTICHHBIX — TCECTUPOBAHHEC

DopmyTHpOBaHHE HUHTErpalioB  C  HCIOJb30BaHUEM — DKCIEpTHas

HPUIOKCHHUA METOJI0B YUCJIEHHOTO OIICHKA

OTIPEACICHHOr0 UHTETPUPOBAHUS;

HHTEerpajia K| — TOYHO W YETKO IPOBEIECHO

BBIIHMCIICHHIO BBIUUCIICHHE MPOU3BOTHBIX c

nnomane  MIOCKHX | yerop3oBaHueM METOJIOB A A

uryp, o0BeMOB Tl | yycnennoro AU depeHIUPOBAHHS. 13,113 9K3aMeH

BpAIIlCHUS, yTH,

MPOWAEHHOIO TOYKOM




2 KOMINIEKT KOHTPOJIBHO-OHEHOYHBIX CPEJICTB
TEKVYIIASA ATTECTALINA

Teopernyeckue 3aaHus
TEOPETHUYECKOE 3AIAHUME (T3) Ne 1 (ycTHBIH ompoc)

3apanus: JlaTh NOJHBIN OTBET HA CIAEAYIOIINE BOIPOCHI.

Y1111

1. ate onpenenenue nuddepeHImaibHOTO ypaBHCHHS.

2. Uto Ha3pIiBaeTCs OOIIMM penieHneM udepeHInaIbHOTO YPaBHEHHUS.

3. UTo Ha3bIBaETCS YACTHBIM pelieHneM Au¢depeHnaIbHOr0 YpaBHEHUS.

4. Kakoe ypaBHeHHe HasbiBaeTcsi AuddepeHlnaIbHbIlM YpaBHEHHEM IEpBOTO  MOpsIKa
pa3aeNAIoIUMUCS TEPEMEHHBIMHU.

5. B uewm 3akiouaetcs meto pemieHus quddepeHIansHOoro ypaBHeHHsI IEPBOTO MOPsIIKa C
pa3aeNAIIUMUCS TEPEMEHHBIMHU.

6. HazoBu amroputm pemeHus auddepeHInaTbHOr0  ypaBHEHUS TEpPBOro  MOpsAKa
pa3aeNAIIUMUCS TEPEMEHHBIMHU.

7. Kak mHaiitu dyactHoe peuieHue AuQQepeHInaIbHOr0 ypaBHEHUS IEPBOr0O  MOpsIKa
pa3aeNAIOIUMUCS TEPEMEHHBIMHU.

V1112

1. [latb onpenenenue JMHEHHOTO TU(GEepeHIIMaTIbHOI0 YPaBHEHUS IEPBOrO MOPsAKa.

2. UYro Ha3zpIBaeTCa OOMIMM pEUICHUEM JIMHEHHOTO MTU(GEepeHIINaTLHOTO YPAaBHEHUS TIEPBOTO
MOpsJIKA.

3. B uewm 3akirouaeTcs METOJ pelIeHHs THHEHHOTO JU(PepeHINaTIbLHOT0 YpaBHEHUS TIEPBOTO
nopsiika.

4.  Jlatb onpeaeneHue JMHEHHOro u(QEepeHaTIbHOIO YpPaBHEHUS BTOPOro MOpsaKa
MOCTOSIHHBIMU K03 purimenramu.

5. Uro Ha3bIBaeTCS XapaKTePUCTUUECKUM ypaBHeHUEM. OT 4ero 3aBUCUT 001K BUJ HHTErpana?

6. B uem 3akmouaercs MeTO peleHus JMHeHHOro AudQepeHInanbHOro ypaBHEeHHsI BTOPOTo
MOPSAJIKA C TIOCTOSTHHBIMU KO3 PHUIIEHTaMU.

7. Ha3oBu aropuTM™ perieHus JMHEHHOTo TuddepeHIINaTIbHOr0 YpaBHEHUS BTOPOT'O MOPSIKA C
MOCTOSIHHBIMU KO3 (hULIMEeHTaMHU.

=

3

Uro Ha3pIBaeTCs YMCIOBOM MOCIEI0BATEIBHOCTHIO?

[lepeuncnu cBOMCTBa CXOAAIIMXCS TOCIEN0BATEIBHOCTEN?

Jate omnpeneneHue GyHKIMH OHONW NEPEMEHHOIA.

Jlate omnpenenenue npenena GyHKIUU. 3aMmeyaTeNbHbIe PEIebl.

JlaTb MOHATHE HENIPEPHIBHOCTU (DYHKIUH.

Jlatb onpenienieHre Mporu3BOJHON U €€ T€OMETPHUUECKOT0 U MEXaHUYECKOTO CMBICIIOB.
Hatb nonstue nupdepennuana pyukun. [lepeuncants cBoiicTBa nuddepenuana.
Hatb onpeneneHue GyHKIIUA HECKOJIBKUX MMEPEMEHHBIX.

O© 00N Ol WDNPEFP W

Chopmynupyiite anroputM uccieqoBanus QYHKIIMH ¢ TTOMOIIBIO TIPOU3BOIHOM.

C



10.

Jlatb onpenenenre uHTerpasa, NepeurciIuTh OCHOBHBIE CBOIICTBA U OCHOBHBIE CTIOCOOBI
WHTETPUPOBAHUS.

11. CdopmynupyiiTe aaropuT™M BEIYHCICHUS IUIOMIAICH IIIIOCKUX (UTYP.

31,112

1.  Cdopmynupyiite OCHOBHbBIC MOHATUS JUCKPETHON MaTeMaTHKHU.

2.  llepeuucnure onepanuu HaJl MHOKECTBaAMH.

3. Cdopmynupyiite cBOMCTBa OIepayuid HaJ MHOKECTBAMHU.

4, JlaiiTe onpeneneHue OTHOICHHUS.

5. Ilepeumncnute cBOICTBa OMHAPHBIX OTHOIICHHH.

6. Ilepeuucnure TUIBI OTHOIICHUH.

7. CdopmynupyiTe OCHOBHBIE TOHATHUS TEOPUU IrpadoB.

8.  Ilepeuucnute onepanuu Haja rpadamu.

31,113

1 Urto u3yuaeT Teopusi BEpOSTHOCTU?

2 Uro Takoe coObITHE U KAKUM OHO ObIBaeT?

3. Ilepeuuncnu omepanuu HaJl COOBITHSIMH.

4. Cdopmynupyii onpeneneHue BEpOSTHOCTU COOBITHS.

5 Cdopmynupyit CBOICTBA BEpPOSITHOCTH.

6 Chopmynupyit TEOpEMBI U CIIEICTBUSI BEPOSITHOCTEH.

7 Jlaiite onpeseneHue ciydaiiHON BETUYHHBI.

8 Chopmynupyiite 3aK0H pacrpeeeHus: AUCKPETHBIX U HEMPEPBIBHBIX CIYYaHBIX BEJTHYHH.

9 [lepeuncnure cBoiicTBa PyHKIMU pacHpeesICHUs.

10. Cdopmynupyiite cBOiCTBa MATEMAaTUYECKOTO 0XKHIAHUS.

32, 111

1.  Cdopmynupyiite MOHATHE YUCIEHHOTO UHTETPUPOBAHMUSL.

2. Banumute GopMyTy IpSIMOYTOIbHUKA U TIOSICHATE Ha IPUMEPE €€ MPUMEHEHHS METO,T
MPUOIMKEHHOTO BBIYUCIICHUSI.

3. Banummute GopMyy Tpaneuy U MOSCHUTE Ha IPUMEpPE ee MPUMEHEHHsI MeTO/] IPUOIMKEHHOT O
BBIYHCIICHUS.

4.  3anumurte ¢opmyny CuUMICOHa U TOACHUTE Ha IpUMepe ee MPUMEHEHHs MeTox
NPUOINKEHHOTO BHIUNCIICHUS.

31, 112

1.  Cdopmynupyiite MoHATHE YUCIEHHOTO NU(PepeHupoBaHusl.

2.  Banumute Qopmyny mnpubmmKeHHOro auddepeHIupoBaHUs OCHOBAaHHONW Ha  IMEpBOM
UHTEPNOSIIMOHHON Qopmysie HploTOHa M MOSCHUTE HAa NpUMEpPEe €€ NPUMEHEHUS METOJ
NPUOINKEHHOTO BHIUMCIICHUS.

3. Tlosicuurte Meton Ditnepa 1 pemenus 3agauu Komm.

O0BbeKT OeHKH Kpurepun oneHnku pesyiabrara

V1 Ymenus pemars «Omauunoy

OOBIKHOBEHHbIE YpoBeHb OCBOEHUS CTYJIEHTOM MaTepHaa,

muddepeHIraIbHbIC yPaBHEHUS; | IPEIyCMOTPEHHOTO y4eOHOM mporpaMMoil 1o AMCIMIUIMHE

11 Pemenue «MatemaTHKa» COOTBETCTBYET TpeOOBaHUSAM K pe3yabTaTaM ee

muddepeHIraIbHbIX ypaBHEHHH | ocBoeHMs. CTYAEHT MOKa3blBaeT TIIyOOKHE M BCECTOPOHHUE

5



MEPBOTO MOPSIIKA C
pa3IeNIOIMIUMHUCS TIEPEMEHHBIMU
112 Pemenue

i QepeHIranbHbIX ypaBHEHUH
MIEPBOTO U BTOPOTO MOPSIKA C
IMOCTOSIHHBIMU
kod(purnmenTamu;

31 3HaHNE OCHOBHBIX IIOHATHH U
METOJ0B MaTEMaTHYECKOI0
aHanu3a, JUCKPETHON
MaTeMaTHUKH, TEOPUHU
BEPOSTHOCTH M MaTEMATHIECKON
CTaTHUCTHKH,

I11 3HaHKEe OCHOBHBIX IOHATHI U
METOJ0B MaTEMaTHIECKOI'0
aHaIIN3a;

112 3Hanne OCHOBHBIX ITOHATHI
JMCKPETHOM MAaTEMaTUKU;
TIePEYHCIICHUE CBOWCTBA
onepauuii Hai MHOKECTBAMH,
CBOMCTBA OTHOIIEHHUH.

13 3nanue Teopun BEPOATHOCTH
M MaTEMaTUYECKOH CTATUCTHKHU,
(hopMyIIMpPOBKa KIACCHYECKOTO
OTIpe/ICIICHUS BEPOSITHOCTH,

32 3HaHHE OCHOBHBIX YHCICHHEIX
METOJIOB PEIICHUS MTPUKIIATHBIX
3aJa4

I11 Binagenne oCHOBHBEIMU
YUCJIEHHBIMH METOAaMU
pelleHrs MPUKIAIHBIX 3a71a4;

3HaHUA yqeGHoro mMarepuaia JUCHUIIIIMHBI. OtBeT JacT

000CHOBaHHBIH, YETKUH, COlEpKATETHHBIN.

Crynent JEMOHCTPUPYET yMEHHE PUMEHSTH
TEOPETHUYECKUE 3HAHUS JIJIS1 BBITIOJIHEHUSI MPAKTUUECKUX 3a/1a4.

«Xopouwio»

YpoBeHb OCBOEHUS CTYJICHTOM Marepuana,

MPEelyCMOTPEHHOTO Y4eOHOM mporpaMmMold 1O AMCHUILIMHE
«MareMaTika» COOTBETCTBYET TPEOOBaHUSM K pe3yibTaTaM ee
ocBoeHus. CTyIeHT MOKa3bIBa€T TBEpJAbIC 3HAHUS Y4EOHOTO
MaTepuaia JTUCUUTUTAHBI. OtBer JaeT JIOTUYHBIH,
cojiepaTenbHbIA. MOTYT OBITh TONYIIEHBI 2-3 HETOYHOCTH WJIH

HE3HAUUTENIbHBIE  OINMOKHM, HCIPaBIEHHBIE CTYACHTOM C
IIOMOILBIO IIPETIOAaBATEIA.
Crynenr JEMOHCTPUPYET yMeHue IIPUMEHATH

TEOPETHUYECKUE 3HAHUS JIJIS1 BBIIIOJIHEHUS] IPAKTUYECKUX 3a/1a4.

«Yooenemeopumenvroy

YpoBeHb OCBOCHHUS CTYAEHTOM Marepuaia,
MPEAYCMOTPEHHOTO Y4eOHOM MporpaMMON 0 JUCHUIUIMHE
«MareMaTuka» COOTBETCTBYET TPeOOBaHUSIM K pe3yjibTaTaM ee
ocBoeHUs. CTyJIEHT B OCHOBHOM TOKa3bIBAE€T 3HAHUS Y4€OHOTO
Marepuana JUCLUTIIIUHBI. B OTBETE JIOTHUKA u
MOCJIEA0BATEIbHOCTD U3JIOKEHUSI UMEIOT HAPYILICHUS.

CryaeHT ¢ TpyAI0M yMeeT IPUMEHSATh TEOPETUUECKUE
3HAHUS JI BBIIIOJIHEHUS ITPAKTUYECKUX 3a/a4.

«Heyooenemsopumenvnoy

YpoBeHb OCBOCHMS CTYZA€HTOM Marepuaia,
MPEAYCMOTPEHHOTO Y4eOHOM MpOrpaMMON 0 JUCHUIUIMHE
«MareMaTuka» HE COOTBETCTBYET TPeOOBaHUSIM K pe3ylbTaTam
ee ocBoeHMs. CTyAEHT NEMOHCTPUpPYET HE3HAHHE Y4eOHOro
Marepuaia JUCLUIUIUHBL. B OTBETE MIPUCYTCTBYET
(dbparMeHTapHOCTh, HEJIOTUYHOCTh U3JI0KEHUS.

CTyaeHT HE yMeeT NPUMEHSATh TEOPETUUECKUE 3HAHUA IS
BBITIOJTHEHHS TPAKTHYECKUX 3aa4.

TEOPETUYECKOE 3AJIAHUE (T3) Ne2 (MaTeMaTU4ecKHil JUKTAHT)

V1,111, I12

MartemaTndeckuid TMKTAHT Nel

3ananue: [IpogomkuTe MPaBUIILHO HAYATOE TIPEIIOKEHHE.

1) Oynkgus -~ - S ) gpnseres peuerne 1udepeHIuaTbHOT0 YpaBHEHHS

2 oapl PPy —
F(x_.:!.'_.:!.' .:_]-' :]I_ ﬂ_, eciiu

2) Hazosure Tumbl AudGepeHInaTBHBIX YPaBHEHUH 1-0T0 MOpsaKka B MOPSIKE BO3PACTAHHS

CJIOKHOCTHU UX aHAJIUTUYCCKOI'O PCIICHHA - ...

3) AuddepenunansHoe ypaBHeHUE 1-0ro NOpsIKa Ha3bIBAETCS JIMHEWHBIM YpaBHEHUEM, €CITH OHO
UMeeT BUJ ... WIN MPUBOJIUTCS K KAHOHUYECKOH (hopme ...
4) TnddepenumnanbHoe ypaBHEHUE |-0r0 MOpsIKa HA3bIBAETCsl OJHOPOTHBIM YPaBHEHUEM, €CIIA OHO

HUMECT BU]J ... W IPUBOJUTCA K YPABHCHUIO, pa3pCICHHOMY OTHOCUTCIIBHO HpOHSBO}IHOﬁ, BuIa



5) JIuddepennuanbaoe ypaBHEHHE 1-0ro mopsaka Ha3bIBACTCS YPaBHEHHEM C Pa3ICIISIONIMMUCS
MIEPEeMEHHBIMH, €CITH OHO UMEET BUJ ... UM MPUBOJAUTCS K YPABHEHUIO, Pa3pEIIEHHOMY OTHOCHTEIHLHO
IIPOU3BOJHOM, BUAA ...

6) YpaBuenuem bepHyuin Ha3bIBACTCS ypaBHEHUE BUA ...

7) Huddepenimanbioe ypaBHEHHE MOpsAKAa Ha3bIBAeTCs ypaBHEHUEM B
muddepeHnranax, eciid OHO UMEET BUJ ... U BBINOJHSIIOTCS CIEAYIOIIEe YCIOBUE ... WIH, €CIH OHO

1-oro MHOJIHBIX

MOJKET OBITh TIOJTYYEHO B3STHEM MOJTHOTO AuQdepeHnana oT ...

O0BEeKT OLeHKH

Kpurtepuu onenku pesyiabrara

V1 YMenus pematb
OOBIKHOBEHHbIE
mudQepeHranbHble YypaBHEHHS,
[11 Pemenue
mudQepeHIranbHbIX ypaBHEHUH
MIEPBOTO MOPAIKA C
pa3AeIAIOMUMUCS
MIePEeMEHHBIMU;

[12 Pemenue
nuddepeHInaTbHbIX YpaBHEHHH
MIEPBOTO U BTOPOTO MOPSIZIKA C
MTOCTOSTHHBIMH KO3 (D PHUITUEHTAMU;

Oyenka «5», €clnM CTYACHT: BIIOJHE CaMOCTOSITEIBHO,
TIIATEJIBHO CBOCBPEMEHHO OTBEUYAET Ha MOCTABJICHHBIC BOMIPOCHI,
CBOOOMHO  3amuchiBaeT  (OPMYNBI, YMEIO  MOJB3YyeTCs
CIIPABOYHBIM MATEPHAIIOM, OINHOOK B PEIICHUW HE JENaeT, HO
A0IMYCKACT HE3HAYUTCIIbHBIC HCTOYHOCTHU.

Oyenka  «4», ecnd  CTYyIEHT: 3aJaHHe  BBITIOJIHACT
CaMOCTOSITENIPHO, HO €  HEOOJBIIUMH  3aTPYAHEHUSIMH,
CIPABOYHBIM MATEPUAIOM IMOJIB3YETCS, HO OPUCHTUPYETCS B HUX
C TPYAOM; TIpY BBIIOJIHEHUH pPaOOTHI JIONMYCKAECT ONIMOKH -
BTOPOCTEIICHHOTO XapakTepa, KOTOPbIE HCIPABIAET IOCIE

3aMEUaHWN yYHMTEIS W YCTPAHSICT CaMOCTOSTENBHO 0e3
JIOIIOJTHUTEIBHBIX TOSICHEHMIA;

Oyenxa «3», €CIM CTYIEHT: 3aJaHu€  BBINOJIHSIET
HEYBEPCHHO, HO OCHOBHbIE TpaBWiIa HX  O(OPMIICHUS

coOntonaer, pabOTy BBINOJIHAET HECBOEBPEMEHHO, IOIYCKAeT
CYILECTBEHHBIE OIMIMOKH, KOTOPHIE HCIPABIISAET MO YKa3aHUIO U C
MTOMOIIIBIO YYUTEIIS.

Oyenka «2», eciu CTYAEHT: HE BBINOJIHAET paboTy, 3a7aHue
BBIIIOJIHACT TOJIBKO € IIOMOINBIKO YYHUTCIA U CHUCTCMATHUYCCKU
JIONYCKAET CYIIECTBEHHbBIE OINOKU

31,111

MartemaTHn4ecKHid TUKTAHT Ne2

3apanmne: Chopmynupyiite npaBuia gudpepeHIpoBaHUS U 3aMUIINUTE TPOU3BOAHBIE OCHOBHBIX

AJIEMEHTapHbBIX (PYHKIINNI:

1. c' =

2. (x*) =
B gacTHOCTH,
X' =

x°)

~—~
%
y
1]

3. (kx+b) =
4, (ax)’ =

B wactHOCTH, (€*)' =

8 (tgx)’ =

9. (ctgx)' =
10. (arcsinx)’ =
11. (arccos x)' =

12. (arctgx)’' =

13. (arcctgx)’ =

IIpaBuna qiudpepenuupoBanus

14. (u+v)'=
15. (u-v)'=
16. (uv)' =
17. (cu)' =




’ !
S. (log ,x)' = 18. u)
B ywactHOCTH, — =
(Inx) = v)
_ (0
I X e l
(Ig x) B gacTtHOCTH, | +=
\v)
6. (sinx)' = IMpon3BoaHasi cJI0KHOH PyHKIHH
7. (cosx)' = 19. f(p(x))' =
3apanue: 3anucaTrh TaOJIUYHBIC UHTETPAJIBI.
dx
a COS “ X
2. J X dx = 3 J- dx
B yactHOCTH, J.dx = sin 2x
dx 9.
3- _— = [ 2 2 =
X a —X
X
= B gwactHOCTH, =
x V1-X
B wactHocTH, J' e dx = dx
0. [ 5=
a jcos Xdx = a“+x
dx
6 [Slnxdx = B wactHOCTH, [ T
11+x
OO0beKT OleHKH Kpurepun oueHku pe3yJjbTara
31 3HaHue OCHOBHBIX Oyenka «5», €Clii CTY/ICHT: BIIOJIHE CAMOCTOSITEIbHO, TIIATEIHEHO
TTOHSATUH " METOZIOB | CBOEBPEMEHHO (OPMYIUPYeT TMpaBuia, CBOOOJHO 3alUCHIBACT
MaTeMaTHYeCKOr0  aHau3a, | GOpPMYIbI, yMENOo MOJIb3yeTCsl CIPaBOYHBIM MaTepHUaIoM, OMIMOOK B
JTMCKPETHOU MaTeMaTUKH, | PEUIEHUHU He JeJIaeT, HO IOMyCKAeT He3HAUYNUTEIbHBIE HETOUHOCTH.
TEOpUU  BEPOATHOCTH U Oyenxka  «4», €CIM  CTYACHT:  3aJlaHue  BBIMIOJHACT
MaTeMaTHYeCKOn CaMOCTOSITENIbHO, HO C HEOOJBITUMHU 3aTPYIAHEHUSIMU; CIPABOYHBIM
CTaTUCTUKH; MaTepuanoM MOJIb3YETCs, HO OPUEHTHPYETCS B HUX C TPYAOM; IpPHU
I11 3HaHue OCHOBHBIX | BBIIIOJHEHUM pPAOOTHl JOMYCKAeT OIIMOKM - BTOPOCTENEHHOIO
TTOHATHA u METOJIOB | XapakTepa, KOTOpbIe HCIPABISIEeT IOCIEe 3aMEYaHWi Yy4YUTeNns W

MAaTEMAaTHYCCKOI'O aHaJIn3a,

YCTpPaHSAET CAMOCTOSTEIILHO 03 JOMOTHUTETBHBIX MTOSICHEHMIA,

Oyenxa «3», €ClH CTYJIEHT: 3aJlaHUE BBITIOJIHSIET HEYBEPEHHO, HO
OCHOBHBIE TIpaBUjia UX O0(QOPMIICHHS COOIIOAET, padOTy BBIMOJIHSET
HECBOEBPEMEHHO, JIOMYCKAeT CYIIECTBEHHbIE OIIUOKHU, KOTOpHIE
HCIIPABIISCT TI0 YKA3aHUIO U C TIOMOIIBIO YIHUTEJISI.

Oyenxa «2», ecnmu CTYIEHT: HE BBIMIONHSAET pPadOTy, 3aJaHue
BBITIOJTHSACT TOJBKO C TIOMOMIIBI0 YYUTENIS W CHCTEMAaTHYECKH
JIOTTYCKAeT CYIIECTBEHHBIE ONTHOKHU

TEOPETHUYECKOE 3AJJIAHHUE (T3) Ne 3 (TectoBoe 3a1aHue)

33}]3]—[1/16: YcTaHoBUTE COOTBETCTBHE:

TecroBoe 3ananue Nel
31 I11

Ne

Bonpoc BapuaHTtbl oTBeTa

L IIpousBoaHas GyHKIUH y = XsSindX: a)

4 sindx+cos4x




b) -4Xs n4x+cos4x
C) - XC0s4 +sindx
d) 4xcosdx+sind
2. | Haiitn HauMeHblIee 3HAYCHHUE dyskuun f (X) = x° — 3x ma | @)l
orpeske [0,5]: b) -2
c)0
d) 110
3. 353 a) 32
IIpenen *=01— cos’2x paBeH: b) 3/2
C) -3/4
d) a
TecToBoe 3aganue Ne 2
31 I11
Ne Bonpoc Bapuanrel oTBeTa
1. | ®ynkmus y = x? B OKPECTHOCTH GECKOHEUHOCTH SBJISETCS a) OECKOHEYHO Masoun
BEJIMYUHOMN
b) 0eCKOHEUHO  OOJIBIION
BEJIMYMHOMN
C) HH TEM, HU JIPYTUM
2. 1= X a) 0OECKOHEUHO MaJIoi
Oynkiust X°+1 B OKpecTHOCTH OECKOHEYHOCTH SIBJISICTCS | BEIMUMHOM
b) 0EeCKOHEYHO  OOJIBIION
BEJIMYMHOMN
C) HH TEM, HU IPYTUM
3. . sinx a)0
lim —— b)1
3HaueHue npeaena =0 x paBHO 0 o
d) 0
4. : a)0
lim(1+ x)* b)1
3HaueHue npeaena x—0 paBHO 0) e
d) o0
5. . 2xP+3x+6 a)0
lim——— b)1
3HaueHue npejena ** x° +X+2 paBHO 2
c
d)3
e) o0
6. . I +2n-3 a) -0,5
lim ———— 01
3HaveHue npenaena = n° —4n—1paBHo )
c)3
d) o0
TecroBoe 3aganmne Ne 3
31, 112
Ne Bonpoc Bapuanrtsl oTBeTa
1. | byzaer 1u mycToe MHOXeCTBO V KaKuM-JIH00 MOAMHOXKECTBOM | a) Oyzaer COOCTBEHHBIM
HEKOTOPOTo MHOKecTBa? MTOJIMHOYKECTBOM;




06) Oymer HecoOCTBEHHBIM
MOJIMHOKECTBOM;
B) He OymeT  HUKAKUM
M10JIMHOKECTBOM
2. 2. Yto ecth MHOXECTBO A\B, eciin A - MHOKECTBO BCEX KHHI B | Q) MHOKECTBO
OnOMMoTEeKe KOJJIe/KAa IO PA3IMYHBIM OTAeNiaM HayKd U | MATEMAaTHYECKMX  KHUI B
HCKYCCTBa, a B - MHOKECTBO BCeX KHHUT BO Bcex OmOnmorekax | Poccun 6e3 MaTemaTmueckmx
Poccun? KHHT B KOJIJICIKE;
0) MHOXECTBO KHUT B
OubnuoTeke  KOJUIEMKE  TIO
UCKYCCTBY U HayKe, Kpome
MaTeMAaTUYECKUX.
B) Ipyroe MHO>KECTBO
(YKaXkuTe Kakoe)
3. | CoBnagarot jin AMCTpUOYTHBHBIC 3aKOHBI BynieBoi anreOpsl 1 | a) 00a COBNANAIOT;
anreOphl IEHCTBUTEIIBHBIX YUCEIL. 0) 00a HEe COBIAIAIOT;
B) OJIUH COBIIAJaeT, APYron
HeT (KaKoi UMEHHO).
4. | Boerrekaer ju u3 paBerctBa A\B=C uro A=BUC? a) na;
0) Her;
B) BOOOIIIE HET, HO B YaCTHOM
cinyyae aa. (B kakom ciyuae?)
5. EcTb 11 3aKOHBI JUIsI TOTIOTHEHUH B anredpe ACHCTBUTENbHBIX | a) Aa (YKaKUTe UX);
yucen? 0) Her;
B)  HEKOTOpBIX  HET, a
HEKOTOPBIE €CTh (YKAKHUTE UX).
6. | MOXHO JIM MOCTaBUTh B COOTBETCTBUE CAMHUILY WU HOJb | @) MOXKHO;
COOTBETCTBEHHO YHHUBEPCAJIBHOMY H IIyCTOMY MHOXECTBY, | 0) €IMHMILY - MOKHO, HOJb -
ucxonsd u3 cBouctB omepauuii? Eciam ga, TOo, O Kakux | HET,
oTiepanusx uaeT peyb. B) HOJIb - MOKHO, STUHUILY -
HET.
7. byner mu xaxnoe w3 mHOkecTB A, B, C, D moamMHOXeCTBOM | a) 11a;
apyroro (T.e. MOXKHO JIH W3 HHX COCTaBHThH IIE€NOYKY | O) HET;
BJIIOKEHHOCTH M3 3THX MHOMKECTB), €CIM A - MHOXECTBO | B) JHMIIb  HEKOTOpBIE W3
JNENCTBUTENBHBIX YHCell, B - MHOXKECTBO pallMOHANBHBIX YHCEN, | MHOXKECTB SIBJISTFOTCS
C - MHOXECTBO IENBIX Yncen, D - MHOXKECTBO HATypPaIbHBIX | IOAMHOXECTBAMM
qrcel. MEPEYUCICHHBIX ~ MHOECTB.
(Kakue nmenHo.)
TecToBoe 3aganue Ne 4
31, 112
Ne Bonpoc BapuanTsl oTBeTa
1. | 3amano otoOpaxenue f mHOkecTBa X B Y. X={x1, X2, x3, X4} | a) CIOpPBEKTHBHO;
Y={yl, y2, y3}: f(x1)=y1, f(x2)=y2, f(x3)=y2, f(x4)=y3, 0) UHBEKTUBHO;
Bbynet nmu sTo otobpaxkenue f B) OMEKTHUBHO.
2. | MOXHO 71 B TI0O0M OECKOHEYHOM MHOKECTBE BBIICIHUTD a) HeTIb34,
CUYETHOE MOAMHOXKECTBO? 0) MOXKHO;
B) MO’HO, HO HE Bcerna (koraa
WMEHHO).
3. | OtHomenue "ObITh cTapiie": "X crapiue y" aBiaseTcs a) peIeKCUBHBIM;
0) CHMMETPUYHBIM;
B) ACHMMETPHUYHBIM.

10




4. | OrHomeHue "X - moOenuTeNb y" SABISETCS a) aHTHPE(PIICKCUBHBIM;
0) CHMMETpPUYHBIM;
B) TPAH3UTHUBHBIM.
5. | [loyeMy MHOXKECTBO JICHCTBUTEILHBIX YUCET U MHOXKECTBO a) MHOXECTBO HaTypaJbHbBIX
HATYpPaJIbHBIX YHCEN HE SIBIISTFOTCS TIOJOOHBIME? qrces He YIOPSA04CHO;
0) MHOXECTBO JICHCTBUTEIIBHBIX
qrces He YIOPsA04eHO;
B) HET OMEKTHBHOTO
COOTBETCTBUS MEXKITY
MHOKECTBAMHU.
6. | [Touemy mHOXecTBO M TOUek orpeska [0, 1] He sBhsieTcst a) M He ynops104eHo;
BITIOJIHE YIIOPSI0YECHHBIM MHOKECTBOM? 0) He Bce moaAMHOXecTBa M
COJICpIKAT TICPBBII IIEMEHT;
B) HU OJIHO U3 MOJAMHOkeCTB M
HE COJIEPIKaT MEPBBI SJICMEHT.
TecroBoe 3axanue Ne 5
VIIIIII2,
Ne Bomnpoc BapuanTbl oTBeTa
1 y' mas y = X*— 3x —1 UMeeT BH; a) y'=2
b) y' =1
C) y' =0
2. | y=Cx+4 SIBJIICTCS perieHueM muddepeHnanbHoro | a)l
ypaBHeHus Y’ = -1, ecimu C=... b) -1
c)0
d) 4
3. | duddepeHnnaibHbIM ypaBHEHUEM B YAaCTHBIX TIPOU3BOJHBIX | ) xdy = ydx
Oyzner ypaBHEHHE ou ou
YACTYP by y-T+x-==0
OX oy
- X
c) y'=——
y
4. | ludpdepenumnanbioe  ypaBHeHue ~ cosy-dx—x*-dy=0 | a) cosy-dx = x*-dy
CBOJIUTCS K YPAaBHCHHIO b) dx dy
X cosy
5. | Pemennem nuddepeHINaTbHOTO ypaBHEHUS y'—x=0 2) X2
aBIseTcss QyHKIUS y= 2
b) y=1
c) y =X
6. | YcraHoBuTe cOOTBETCTBHE MeEXAy AuddepeHnrnatbHbIMe | Q) y+y=0 O
YPaBHEHUSMHU U UX PEIICHUSIMU y=(C +C-x)-e*
1
b) y' +2y'+y=0
y= Clex+ Ce”
) y-y=0
y=C,cos x+ C,sin x
n
7. | Ecim  oOmee  pemieHWe  JIMHEHWHOTO  OJHOPOJHOTO a) k,=2+3i;k,=2-3i
mubdepeHIHaTbEHOTO ypaBHEHHUS c MOCTOSIHHBIMH

11




kodpuumentamn Oyner dynkums y=Ce**+Ce”™, 10 |p) k,= 2:k,=3
KOPHH XapaKTePUCTUIECKOTO YPaBHEHHS UMEIOT BHI:
8. | Obmiee pemienre ypaBHeHus Y’ = 2SiN X ©UMeeT BUJL: a) y=-2c0osx+C
b) y=2sinx+C,+C,
0 y=-2sinx+C,;x+C,
9. | O6uiee pemenue ypasHenus Yy’ — 5y'+ 6y = 0 umeer Buj a) y=C e +Cze2 X
b) y=Ce +Ce™"
0 y=e3x(Clc052x+Czsin2
TecToBOoe 3apanue Ne6
31111, 32 I1
Ne Bonpoc Bapuanrsl oTBeTa
1. 1" 2" a) -2
Jlana mociie1oBaTeIbHOCTh &, = . b) -1
n-+1 Q) 43
PacrosioxuTe 371eMEHTHI [TOCIICI0BATEILHOCTH B MOPSIIKE
BO3PACTaHMS UX MOPSIKOBBIX HOMEPOB.
2. | YcTaHOBUTE COOTBETCTBHE MEKIY OOIIUM YWICHOM Psijia U €ro ~n 45
YETBEPTHIM WIEHOM a) " Nl
1
b) 2.a,=1-_ 4/3
n
0 3= 314
2+n
3. “(-1)" a) -1/5
YeTBepThIi WIECH YUCIOBOIO psAlia Z paBeH b) -1/9
~2n-1
c) -1/7
d) 1/7
4. | AGComOTHAs TIOTPEITHOCTh OKPYTJICHUs uucia 1,8 1o menabix | a) 0
paBHa b) 0,1
C) 0,2
d) -0,2
5. Wsmepenst Benmuunnbl A=250,6+£0,1 B=0,5+0,1 C=7,1+0,1 | a) B
J1=35,2+0,1 b) C
Bonbiasi OTHOCHTENbHAs MOTPEIIHOCTh MOJydeHa TIpH | C) A
U3MEPCHUU BEIIMYHHBI d) )|
6. MHoxecTBa A=(4;7;13) u B=(0;2;4;6:8;10;12;14) | a) 1 umcno
MIEPECEKAIOTCA. b) 2 4ucna
KonnyectBO ~ 27€MEHTOB ~ MHOXECTBA,  SIBIISIOIIErocs | C) 3 uncna
nepeceueHeM MHOXeCTB A U B paBHo. ..
2
[ - lim 1m2x+ 3% g)) ;O
xond = 3X + X ‘
C) -2
d) 0
8. | Ykaxkure 1Ba OMGKYEKa, KOTOPOMY IPHHAJJEXKAT | a) [—3;3]
3HAYCHUS np%ﬂena lﬁ)m ,
) [-21)
oo X o  (-20]
d (03]
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9. | Ykaxurte napy (X;y), HAXOJSAIINXCS B OTHOIIICHHH y=COS X. a) (1;1)
b)  (0-1)
¢ (10
d (1)
10. | Beibepute HCTUHHOE YTBEPKIACHHE: a) MHoxecTBO
palMOHAIBHBIX YKCET SIBISCTCS
MIOJMHOKECTBOM  MHOXKECTBa
HppaIMOHATBLHBIX YUCEII.
b) MHOXECTBO LEJTBIX
YHCeIl SBISCTCS
NOJMHOKECTBOM  MHOXKECTBa
JICHCTBUTEIILHBIX YUCEIL.
c) Otpesoxk [1;12] sensercs
MOJIMHOXECTBOM  IIPOMEXKYTKA
(1;10].
d) Wurepsai (-4;0)
SIBIISICTCS IOIMHOXKECTBOM
otpeska [-3;-1].
11 | Mauw vuoxecta A= {1,2,3,4,8,12} u B= {0;2;4,6;8;10}. | a) {2:4:8}
YcTaHoBHTE COOTBETCTBUE MEK LY cnenyromumu | [|A-B(pasnocts)
MOJAMHOYKECTBAMH M HEOOXOAMMBIMHU IS HX OJYYCHUSI b) 2. {0;1;2;3;4;6;8;10;12}
orepanusMu HaJl MHOKecTBaMH A 1 B: 1A UB(06benuHennme)
c) 3.{1312}
[JA N B(mepeceuenue)
12 | dynkuus y = x*- €. Haiiqure npou3BoaHYyIO. a) y' = 2xe* + x°e*
b) y' =2xe”
13 | dyskuus y=sin 8x. Haiiaure npous3BoaHyIo. a) y’' =8sin8x
b) y' =8c0s8x
0 y' =Cc0s8X
14 | Nana ¢ynkums y = x° — 3x — 4 . YkaxuTe COOTBETCTBHE | &) y'(0) 19
MEXy TPOU3BOJHBIMU (YHKIIMM B  COOTBETCTBYIOWIHUX | b) y'(l) -3
TOYKaX U UX 3HAUCHHUSIMH. c) y'(2) 0
15 | Vcranosure coorBercTBue Mexay fu f' . a) f=x+sinx  f’'=1-cosx
b) f=1+sinx  f’'=1+cosx
0 f=x-sin x f' =cosx
16 X2 a) 2X
Ecnu I f (x)dx = 2_-|= C, o pynkmus f (X) paBHa b)x
C) x/2
17 | MHoecTBO epBOOOPa3HBIX s QYHKIIMM y=2X UMEeT BUI: | a)2
b) X 2+C
c) X2
18 3 a) 14
Berunciure j(ZX + 2)dx b) 16
= C) 12
19 | B e?ij'ILTaTe MOJICTAHOBKY BEJIUYMHBI t=3X+2 HHTErpal 3 3 I dt
—XCBO UTCS K BU t’
J.\/ 3X+ 2 ! a b) 1 J' - dt
Jt
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0 1 dt
3't”
20. 2 a) 36
Brruncnure _[ Ax%dx . b) 15
1 C) X 4
21. 4 z
BrrunciuTe J (3sin X + X)dx = 8 3[(sinx+x)dx
0
0
b) I(3Sin X + X)dx
0] 3t[sin xdx + L xdx
22. | OysKus pas3ioxeHa B pan MakiopeHa: | a)
2 3 n 2 3 n
=1+ x+ 25 + X v+ Xy Torna psanx Maknopena st 1+ 2x + (2x) + (2x) +..+ (2x)
2l 3 n! 2! 3l ni
¢ynknun y = ** umeer BUL:
2 3 n
b) 2(1+X+X_+X_+...+X_
21 3! n!
23. | OTHOCHTENBHO CXOMUMOCTH PsAnoB A=1/3+1/5+1/9+...+1/2" | @) A CXOIHUTCH, B
+1)+...u pacxoauTcs
B=1/2+1/4+1/8+...+1/2 "+... MOXHO cIe/IaTh BBIBOJI: b) A pacxomates, B
CXOJIUTCS
C) A u B cxonstes
d) A u B pacxoasrcs
24. | YcTaHOBUTE COOTBETCTBHE MEKIY PAAMH U X Ha3BaHUSIMU 2) i 1
Sn+4
3HAKOYePE Iy FOIIUICS
) (_l)n+1
DRy
n=1
3HAKOMOJIOKUTEIbHBIN
0 Xn
c CTEIIEHHOM
) HZ::‘ 2n +3
25. 5 a) 10
[TpubnmkeHHOE 3HAYCHUE MHTETpalla j xdX , BerumcnenHoe 1o | b) 15
0 c) 12,5
dbopmyIsie TpSIMOYTOILHUKOB
TecTroBoe 3aganue Ne7
31113
Ne Bonpoc BapuanTtsl oTBeTa
1. | Ilo uenu caenano 10 BBICTPENIOB, 3apETUCTPUPOBAHO 7 a) 0,5
nonagannii. OTHOCUTENBHAS YACTOTA MTONAJAHNUS B LIETb b) 0,3
paBHa C) 0,7
2. | Maremarndeckoe oxunanre M(X) TUCKpeTHOH cirydaitHON a)l
BEJIMYMHBI, 3aJJaHHON 3aKOHOM pacIpeIeTICHUs], PABHO b)5
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X 2 5 C) 5098
P 0,2 0,3 0,5
3. a) 1,81
X -2 0 1 b) 17
P 0, 0,2 03 c) 2
Ecnu Marematmyeckoe OXHJaHUE KBaApara CIy4alHOU
BenmunHbI paBHO M(X *)=2,3, Torna mucnepens JI(X) paBHa
4. | BepossTHOCTb MOSIBJIICHUS OJHOTO M3 JIBYX HECOBMECTHBIX a) 0,12
cobbitnii A u B (Ge3pasnmuuno, Kakoro), BeposTHOcTH | D) 0,7
KoTopbIX cooTBeTcTBEHHO P(A)=0,4 u P(B)=0,3, paBHa C) 0,1
5. | KomudecTBO cIOCOOOB COCTABJICHUS CITHCKA U3 5 YETIOBEK a) 5
paBHO b) 120
C) 10
6. | Eciu BeposTHOCTB monaianus B MuiieHs 0,3, To BEpOSATHOCTE | &) 0,7
npomaxa paBHa b) 1,3
C) 0,5
7. | HeBO3MOXHBIMU SIBJISIOTCS COOBITUS a) nosiBieHne 15  OYKOB
npu OpPOCAaHUU TPEX UTPATBHBIX
KOCTEH
b) nosiBiicHre 19 0uKOB
pu OpOCAHUU TPEX UrPaJbHBIX
KoCTen
0 nosiieane 10 OuYKOB
npu OpOCaHUU TPEeX UrPaJIbHBIX
KOCTEH

O0BEeKT OLleHKHU

Kputepun onenkn pesyabrara

31 3HaHWe OCHOBHBIX MOHITHUA U
METOIOB MAaTEMATHUYECKOI'O aHajIu3a,

JUCKPETHOM  MaT€MAaTWKH, TEOpUU
BEPOSITHOCTH U  MaTeMaTH4YeCKOM
CTATUCTHKHU,

I11 3Hanne OCHOBHBIX ITOHATHH U
METOJ0B MaTEeMaTUIECKOr0 aHAJIN3a;
[I2 3Hanme OCHOBHBIX IOHSTHI
JUCKPETHON MaTEMAaTHKU;
MEPEYMCIICHHE CBOICTBA OmNepauui
HaJ MHO>KECTBaMH, CBOIICTBa
OTHOIIICHUH.

13 3nanue Teopuu BEPOATHOCTH U
MaTeMaTUUEeCKOM CTaTHUCTUKU,
hopmynupoBKa KJIACCUYECKOTO
OTpe/IeTIeHUS] BEPOSITHOCTH;

Ouyenka «5», ecinu CTyIEHT: BIIOJIHE CaMOCTOSITENBHO,
TIIATEJbHO YCTAHABJIMBAET COOTBETCTBUE, YMEIO IMOJIb3YeTCs
CIIPaBOYHBIM MaTepUajoM, OIIMOOK B OTBETaX HE JIEJaeT, HO
JIOITyCKaeT HE3HAYUTEIbHbIE HETOUHOCTH.

Ouenka «4», €ClIM CTYAEHT: 3a/laHu€ BBINOJIHIET
CaMOCTOSITENIbHO, HO € HEOOJNBIIMMHU  3aTPyIHEHUSIMH;
CHPaBOYHBIM MaTEPUAIIOM TOJB3YETCsl, HO OPHEHTHPYETCS B
HUX C TPYAOM; NPH BBIIOJHEHUU PaOOTHI JOMYCKAET OINOKU
- BTOPOCTENEHHOT'0 XapakTepa, KOTOpbIE HCIPABISIET MOCIE
3aMEYaHUl yuuTeNns M YCTpaHSAeT CaMOCTOATENbHO 0€3
JIOTIOJTHUTEIBHBIX TTOSICHEHHI;

Oyenka «3»,  eciaM CTYIOGHT: 3aJaHH€ BBIMNOJHSAET
HEYBEpEHHO, HO OCHOBHBbIE TMpaBuia HX OGOPMIICHUS
coOuo1aeT, paboTy BBIMOJIHSAET HECBOEBPEMEHHO, JIOIYCKaeT
CYILIECTBEHHbIE OIMOKH, KOTOpPbIE HCIPABISET MO YKA3aHUIO
U C IOMOIIBIO YUUTEJIS.

Ouenka «2», ecnu CTYACHT: HE BBINOJHIET padoTy,
3aJJaHM€ BBIIOJHIET TOJBKO C TIOMOUIbIO YUYUTENs U
CHUCTEMAaTUYECKH JOMYCKAET CYIIECTBEHHbIE OMIMOKH
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TecToBOE 3amanne Ne8

31 111
Ne Bomnpoc BapuanTbl oTBeTa
1. [TpounzBoaHOM GyHKIMK y=f(X) B TOUKE X0 HA3BIBACTCS r Ax
a) mﬂ}n i ﬁy
. Ay
limn —
b) ix—0
oAy
lim —
C) -0 Ax
2. [Tpon3BoHAs YaCTHOTO ABYX IU((HEpEeHIUPYEMbIX . .
. . . u'v— v
byHKIHHA oTpeIeseTCs hopmynoi —| =
a) v v
(u] v — '
6) 1 B Vz
[ i 1"+
) “V RS
3. [TpousBoaHas GyHKIMH y=32x, paBHa d) y=2 FIn3
yi= L P03
e) 2
f) yr=2.3n2
4, JuddepeHnran  MOCTOSHHON  BEJIMYUHBI  paBeEH | @) HYJIIO;
b) TIOCTOSTHHOIA;
C) CIMHUIIE.
o. HMubdepentmanom  ¢ynkuuu y=f(X) HaspBaetcs | a) IOPOM3BOIHONW 3TON (yHKIMU
IPOM3BE/ICHUE: Ha TpupalieHue QyHKIIHH,
b) IPOU3BOJHON 3TON (yHKIHH
Ha MpUpAIICHUE HE3aBHCUMOU
MIEPEMEHHOM ;
C) GyHKIMU Ha  TMpHUpalIeHue
HE3aBUCUMOW MEPEMEHHOM
6. [Tpou3BogHAs OT MPOU3BEACHHS ABYX BEIHUUH (a8)' (ab)'=a'b+ab’;
paBHa (ab)'=a'b'+ab;
(ab)'=a'b-a'b".
TectoBoe 3aganue Ne9
31112
Ne Bonpoc BapuanTsl oTBeTa
1. Kakas u3 3amuceii Oyer BEpHOI ... a) {3,7,9,11}={1,7,9,3}
b) {3,7,9} 0 {1,3,5,9}
C) {3, 7} 0 {1,357}
d) {3,7} 0 {1,3,7,9}
2. ITycte  mHOkectBa ~ M=(8;15), N=(9,20) -|a) K=[8, 20]
NPEJCTaBISIOT CO0OW HMHTEpBaJAbl YHCIOBOH ocH, | D) K=(8, 20)
torna MHOxectBo K=M [ N, kak 4ucioBoii| C) K=(9, 20)
IPOMEKYTOK Oy/IEeT paBHO... d) K=(8, 15)
3. 3amansl  MHOXecTBa A={2,3,45} wu D={3,45}. |a) Mnoosicecmeo A -
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BepubIM 11 HUX OyeT yTBEpXKACHUE:

nooOMHoIcecmeo muoxcecmea D

b) Mmnoowcecmeo D -
NOOMHOIICECMB80 MHONCecmea A

0] Mmnoowcecmeo A u
mHodcecmeo D pasmbi

d) Mmnoowcecmeo A -

MHOOHCECMB0O-CMENEHb MHOIMCecmeda

D

4, Ecnu oTHOWmIEHHE 3a1aHO0 HepaBeHCTBOM: 3X-4y<0, To | &) 0;1)
JaHHOMY OTHOIIEHUIO NPUHAUIEKHT CIeAytommas napa | b) (3;1)
quces. c) (2;0)
d 10
5. Ha otraenenuu  yuarcs  CTYIACHTBI, HMCIOIIHUE | ) MHOHCECME0 CcMmyoenmos
JOMAIIHUN TEePCOHABLHBIA KOMITBIOTED U CTYIACHTBI, | omoeneHus, He UMeouux
HE UMEIOIIHE JIOMAIITHET O MEPCOHATIBHOTO | 0OMAULIHE20 NepCoOHANLHOO
KomIbioTepa. [IycTh A - MHOXECTBO BCEX CTYICHTOB | KOMNbiomepa
oTeneHus; B - MHOXXECTBO CTYAEHTOB OTAEIEHUs;, | b) MHOICECMBO 6CEX CMYOEHMO8
UMECIOIIUX TOMAIIHUNA TEPCOHAIBHBIN KOMIBIOTED. | omoeneHus.
Toraa pasnocthio A\B 3TUX MHOXECTB OYJIET ... C) MHOHCECME0 cmyoenmos
omoenenus, UMerWUx OOMAUHUL
NepCOHANbHbII KOMNbIOMED
d) nyCcmoe MHONCECMB0
6. Ecnu A - MHOXKECTBO YCTHBIX HATYpalbHBIX YHCel, a | a)7
B={11, 22, 33, 44, 55, 66, 77}, to KomuuecTBO | b)3
3JeMeHTOB MHOXkecTBa A [ B paBHO ... c)5
d)4
7. 3aganbel MHOXKecTBa A={1,23} u B={1,2,3,45}. |a) muoocecmea A u B cocmosim
BepubIM 1 HUX OyeT yTBEPKIACHHUE: U3 OOUHAKOBHIX INEMEHNO8
b) muoxcecmea A u B pasHol
C) MHOMCecmeo A exnouaem 6
cebs1 MHOJICecmeo B
d) MHONCECNEO A -
ROOMHONCECMB0 MHOXNCecmea B
8. [Tycts MEHOXECTBO M=(-1;1) mpeacTaBiser coboi a) K=[-1, 1]
uHTepBai, a MHOKecTo N=[-1;0) - oTpe3ok uncioBoii| b) K=(-1,0]
ocu, Torma MHOxectBo K=M [1 N, kak YHCIIOBOii| C) K=(-1,0)
MPOMEXYTOK OyJeT paBHO... d) K=(-1, 1]
9. Ecnu A - MHOKECTBO HATYpalIbHBIX YKCEIl, MCHBIIUX | @) 13
10, a B={8,9,10,11,22}, TO KOJIMYECTBO IJICMCHTOB b) 10
MHOXecTBa A [ B paBHO ... C) 12
d) 4
10. |IIycte A w B - MHOXecTBa, H300pakeHHBIC HA | &) B
pucyrke. Torma oObeIMHEHHEM OTHUX MHOXKeCTB | D) A
SIBJIIETCS MHOYKECTRO... C) B\A4
d) A\B
11. |Ilycte A m B - MHOKecTBa, H300pakeHHBIE Ha | &) B
pucynke. Torma TiepecedyeHMEM OTUX MHOXKeCTB | D) A
SIBJISIETCSI MHOKECTBO. .. C) B\A
d) A\B
12. | Eciu oTHOLIEHHKE 3aJaHO HEpaBeHCTBOM: 4X-2y>0, T0 | &) (-1;0)
JIaHHOMY OTHOILEHHIO TIPUHAJIEKUT CleAyromas napa | b) (1;1)
quCer. c) 0;1)
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[d)  (-1;1)

O0BEeKT OleHKU

Kpurepum ouenku pesyjbrara

3] 3HaHWe OCHOBHBIX IIOHITHU U
METOZ0B MAaTEMaTHYECKOIro aHam3a,

JUCKPETHOM  MareMaThKW, TEOpuu
BEPOSATHOCTM U MaTeMaTU4eCKOU
CTaTUCTUKU;

[12 3HaHWe OCHOBHBIX MOHATHI
JUCKPETHON MaTEMATUKU;
MEePEUYNCIICHUE CBOWCTBA OIEpaluii
HaJ MHO>XECTBaMHU, CBOMCTBaA
OTHOIIICHUH.

Ouyenka «5», ecnu CTYAEHT: BIIOJHE CaMOCTOSITEIBHO,
THIATEJIBHO CBOEBPEMEHHO OTBEYACT HA IOCTABJICHHBIC
BONIPOCBI,  CBOOOJHO  3amHUChIBa€T  (OPMYIBI,  yMEJO
MIOJIb3YETCSl CIPABOYHBIM MATCPUAIIOM, OIIMOOK B PEIICHUH
HE JICJIaeT, HO JIOMyCKAeT He3HAUYUTEIbHbIE HETOUHOCTH.

Ouenka «4», ecli CTYIEHT: 3aJlaHUE BBIMOJHSCT
CaMOCTOSITCNIbHO, HO C HEOOJBIIMMHU  3aTPYJAHCHUSIMH,
CIPaBOYHBIM MaTEPHUAJIOM IOJIb3YETCS, HO OPUEHTHUPYETCS B
HUX C TPYAOM; MPH BBIIOJHEHUN PAOOTHI JOMYCKAET OIHOKH
- BTOPOCTEIIEHHOT'O XapaKTepa, KOTOPbIE HCIIPABISET TOCIE
3aMEYaHUl y4uTelss M YCTpaHseT CaMOCTOSTENbHO 0e3
JIOTIOJTHUTEIILHBIX MTOSICHEHHIA,

Ouenka «3», eciAW CTYICHT: 3aJlaHUE BBIMOJIHSET
HCYBEPCHHO, HO OCHOBHBIC TMpaBWwia UX OQOPMIICHUS
coOnronaer, paboTy BBIIOJHSET HECBOEBPEMEHHO, JOIMYCKAET
CYIIECTBEHHBIC OIIUOKH, KOTOPBIC MCIPABISET 10 YKa3aHHIO
U C TIOMOIIBIO YYUTEJIS.

Ouenka «2», eciu CTYICHT: HE BBINOJHIECT padoTy,
3aJaHWe BBIMOJHSICT TOJBKO C TIOMOIIBIO YUYUTEIAS U
CHUCTEMAaTHUYECKH JIOMYCKAET CYNICCTBEHHBIC ONIMOKU

HpaRaneCKne 3aJlaHuA

IMPAKTUYECKOE 3AJAHHUE (I13) Ne 1 (pacyeTHOE 3a1aHKE)

BaHaHne: BreimonHuTts 3agaHus o BapuaHTaM.

Yci0oBuA BLINOJTHEHUS 3aJaHUS

1. MecTo BBITTOJIHEHHUA 3aaHusI KaOMHET «MaTeMaTUKN
2. MakcuManbHOE BpeMsl BBITIOJIHEHUS 3a1aHus: 60 MUH.
3. BwI moxete Bocnionb3oBaThes yaeorukom aist CI1O E.B. ®unmmmonoBa MATEMATHUKA;
OEHUKC 2008; yueonukom mist CI1O B.I1. Omensuerko MATEMATUKA; ®EHUKC 2013.

PacuerHoe 3aganue Nel

V1111, 112

Bapuanr 1 ‘ Bapuanr 2

1. SBnsAroTCs 1 AaHHbIE (YHKLIUHU PEHICHUSIMH JTaHHBIX U] QepeHnnanbHbIX ypaBHEHUH (115
Ne 1-4).

1. y = cle‘5X +ce’, y +4y'-5y=0.
2. y:clex+czxex, y' +2y'+y=0.

g8 1
3. y=_, y=-_y%
X 8

1 y:cle‘2x+gxe‘zx, y +4y' +4y =0
2 y:cle3X+c2eX, y' —y' —6y=0
3. y=e¥*-5 y =3y+15.
4

5 ,
y=", y=-y%.

4. y=e""+2, y' =4y, X
2. Pemuts cnenyromue nuddepeHaibHble ypaBHEHUS IEPBOTO U BTOPOro nopsaka (s Ne 5-
11).
' 1 4 ' 1 7
5 y = — +X 5 Y= —_—-X.
COS " X 1-— X2
6 y'=-6y 6. y' = 8y.
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x-1 , 2X
7. y' = : 7. y=—
y? y?
. y _ y _
b T P e
9. y —3y+5=0. 9. Yy +8y-3=0.
11 yr + 4yr + 4y — O 11 y' - y, —12y == 0 .
O0beKT oueHkn Kpurepum ouenku pesyjbrara
V1 VYmMmenusa pemiarb Ouenka «5», €civ CTYJEHT: BIIOJHE CaMOCTOSTENbHO,
OOBIKHOBEHHbIE

muddepeHnranbHbpIe ypaBHCHUS

11 Pemenue nuddepeHmanbHbIx
YpaBHEHHH IIepBOro MOpsiKa C
Pa3AEIAIOMIUMUCS TIEPEMEHHBIMU
I12 Pemenue nuddepeHnmaibHbIX
YPaBHEHUN IIEPBOTO M BTOPOIO
HOCTOSIHHBIMHU

InopsaaKa C

KodhpuUeHTaMU;

TIIATEIbHO CBOEBPEMEHHO pEIIaeT NPUMEPHI, YCTAaHABIMBACT
BEPHOE COOTBETCTBUE, CBOOOIHO 3aMKChIBAET (HOPMYIIbI, yMEJIO
MOJIb3YETCS CIIPABOYHBIM MaTEpHaIOM, OIIMOOK B PELICHUU HE
JIeJIaeT, HO AOIYCKAeT He3HAUUTEIbHbIE HETOYHOCTH.

Ouyenka «4», eciu CTYIEHT: 3aJlaHWE  BBITIOJIHSIECT
CaMOCTOSITENIbHO, HO C HEOONBIIMMH  3aTPYAHECHUSIMH;
CIPaBOYHBIM MaTEpPHAJIOM MOJB3YETCS, HO OPHEHTUPYETCS B
HUX C TPYJOM; IIPU BBIMOJTHEHUU PaOOTHI JOMYCKAET OMIMOKH -
BTOPOCTETNICHHOTO XapaKTepa, KOTOPBIE WCIPABISET TIOCIe
3aMEUYaHWil y4yuTels M YCTpPaHSIeT CaMOCTOATelIbHO 0e3
JIOTIOJTHUTEIIbHBIX MTOSICHEHHI;

Oyenka «3», ecau CTYIEHT: 3a/JlaHUE BBINOJIHSET
HEYBEPEHHO, HO OCHOBHBIC TMpaBWia UX O(OPMIICHHUS
coOnrofaer, paboTy BBIMIOJNHAET HECBOEBPEMEHHO, JOMYyCKaeT
CyIIECTBEHHBIE OMMOKH, KOTOPBIE MCIIPABISET MO YKA3aHHUIO U
C TIOMOIIBIO YUHUTETIS.

Ouenka «2», ecny CTYAICHT: HE BBIIIOJHAET paboTy, 3a/laHue
BBINOJIHSAET TOJBKO C IMOMOILBIO YUUTENsI U CHUCTEMaTHUECKH
JIOTTYCKAET CYNIECTBEHHBIE OMMUOKHI

Pacuernoe 3aganue Ne2

3ananue: BelnonHUTH 330aHUS IO BapHaHTaM.

YcioBua BLINOJTHEHUS 3aJaHUAS

1. MecTo BBIIOTHEHHS 3a0aHus KaOUHET «MaTeMaTUKN

2. MakcuManbHOE BpeMsl BBITTOJIHCHUS 3ajaHus: 60 MUH.

3. Bb1 moxeTte Bocnonb3oBatbes yueoOHukoM i1 CI1O E.B. ®unumonoBa MATEMATUKA;
OEHUKC 2008; yaeorukom s CITO B.I1. Omensuerko MATEMATUKA; ®PEHUKC 2013.

31 I11
Bapnanr 1 \ Bapuanr 2 \ Bapnanr 3 \ Bapnanr 4 \ Bapuanr 5 \ Bapwanrt 6
1. Beruncnuts npeaen GyHKIUN:

2 2 2 2 2 2
lim X —9 lim X *X—20| i,y X —49 lim X —12X+35| |jn X" —3x-18 |, x°—81
o3x2 - 8x+15 | x4 x7-16 | 7x2-5x-14 | x5 x?-25 | x»6 x°-36 | =9x2-11x+1
lim % *> fim

. im . 2
— . -1 . - . -
23X — 6 lim X+ 6 32X — 6 lim - _ lim2X =3 lim X5
x>22X — 4 x-5 2% —10 x4 3x —12 x>62x —12
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. sinl7x
im=—/——"
x-0 5iN12X

inf1+]

. Sin 7x
lim=—_—,
x-05In13X

ITO[l +172f4.

. sin 9x . sin 8x . Sin bx . Sin19x
lim= . lim=—/— . lim=—"" lim=—""",
x->08in 4x x-0 §iN19x x->05in14x x-05in 3X

, 15 ¥s 2x 10\* 14\
hm(l +_|¥ L timf(14 ) lim 1+ lim 1+
x—>ooK X) X—>00! X X—>o0 X X—>0 X

O0BbEKT OLIeHKHU

Kpurepun onenkn pesyiabrara

31 3HaHie OCHOBHBIX ITOHATHHA U
MaTEMATHYECKOTO

METO0B
aHa/msa,
MaTEeMaTHKH,

BCPOATHOCTH U MaTeMaTU4EeCKOM

CTaTUCTHUKU,

I11 3HanuMe OCHOBHBIX HOHATHUMI
A METOHAOB MAaTeMaTUYeCKOIro

aHajmn3a;

JUCKPETHOM
TEOpUH

Ouenka «5», €CJIM CTY/CHT: BIIOJHE CaMOCTOSTEIBHO,
THIATEIPHO CBOEBPEMEHHO BBIMIOJIHSCT 3aJlaHue, CBOOOIHO
3alUCHIBACT W MNPUMEHSET (GOPMYIbl, YMEJIO TOJIb3yeTCs

CIIPaBOYHBIM MAaTEpUAIOM, OIIMOOK B PEUICHWH HE JeNIaeT, HO
JIOITyCKaeT HE3HAYUTEIbHBIE HETOUHOCTH.

Ouenka «4», ecnu CTYIGHT: 3a/laHHE  BBINOJHSACT
CaMOCTOSITENIbHO, HO C  HEOOJBIIMMH  3aTPYIHEHHSIMH;
CIPaBOYHBIM MaTEpUAIOM MOJIb3YETCsl, HO OPUSHTUPYETCS B HUX C
TPYAOM; TIpH BBIOJHEHUH pabOTHI JOMyCKAaeT OINMOKH -
BTOPOCTEIICHHOTO  XapaKTepa, KOTOpbIE HCIPaBIIeT IOCIe
3aMEYaHUNl  yduTeNnss M  YCTPaHAET CaMOCTOSTEIbHO  0e3
JIONIOJTHUTEIIBHBIX MOSICHEHNH;

Ouenka «3», €Civ CTYJEHT: 3aJJaHUE BBIIIOJIHSIET HEYBEPEHHO,
HO OCHOBHBIC MpaBWwiIa UX OG(OpMIICHHS COOIrOnaeT, padbory
BBINOJIHSIET HECBOEBPEMEHHO, JOMYCKAET CYIIECTBEHHBIE OITHOKH,
KOTOPBIE HCIPABIISAET M0 YKA3aHUIO U C TOMOIIBIO YUUTEIIS.

Ouenka «2», eclnu CTYJIEHT: HE BBINOJIHAET paldoTy, 3aJaHue
BBINIOJIHSET TOJBKO C IIOMOINBIO YYUTEIS] M CHUCTEMAaTHYECKH
JIOITYCKAET CYIIECTBEHHBIE OMMUOKHI

PacuerHnoe 3ananue Ne3

3aganue: BEIMOTHUTH 33/1aHUA IO BapUaHTaM
YcioBus BLINOJIHEHNS 3a]aHUSA
1. MecTo BBITTOJIHEHHUA 3adaHusI KaOMHET «MaTeMaTUKN

2. MakcuManbHOE BpeMsl BBITIOJIHEHUs 3a1aHus: 30 MuH.

3. Bb1 moxeTte Bocniosib3oBatbes yueoHukoMm it CI1O E. B. @mwmmvononoBa MATEMATHKA;
OEHUKC 2008; yueonukom mist CI1O B.I1. Omenbuenko MATEMATUKA; ®PEHUKC 2013.

31 I11

Bapnanr 1. Bapwanr 2. Bapuanr 3.

HccnenoBars ¢ynkuuto | Mccnenosars ¢ynkuuto | MccnenoBath byHK1IHIO
2

f(x) :E Ha HENpPEepHIBHOCTH B npu  X#0, f (x) = x* Ha HempepbIBHOCTL B

X
TOUke X,=0 .

f(x) = i Ha
1 npu  x=0 To4Ke X,= 0.

HEMPEePBIBHOCTH B Touke X,= 0. | YIccaenosats $yHKIHIO

TTOCTPOUTH €e TpaduK.

O0BEeKT OeHKH

Kpurepun onenkn pesyiabrara

31 3HaHne OCHOBHBIX MTOHITUA U

Ouemca ((5», €ClIn CTYACHT: BIIOJTHE CaMOCTOATCIIBHO,
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METOJIOB MaTeMaTHYECKOTO
aHanu3a, JUCKPETHOM MAaTeMaTHKH,
TEOpUH BEPOSTHOCTH u

MaTeMaTHUYECKOM CTaTUCTUKU,

II1 3HaHne OCHOBHBIX MHOHATHHN U
METOH0B MaTeMaTH4YeCKOTO
aHaJIN3a;

THIATCIIBHO CBOCBPCMCHHO BBIIMMOJHACT 3aJaHud, UCCIICAYSd I10
QITOPUTMY, CBOOOIHO 3alUCHIBAET (POPMYIIBI, YMEIO MOJIb3YyeTCs
CHpPaBOYHBIM MaTE€pPHAJIOM, OIIMOOK B PEUICHUM HE JENIAaeT, HO
JIOITyCKAET HE3HAYUTEIbHbIE HETOUHOCTH.

Ouyenka «4», eciu CTyACHT: 3aJlaHU€  BBIIOJHSICT
CaMOCTOSITENIbHO, HO ¢  HEOOJBIIMMHU  3aTpyAHEHUSIMU;
CIIPpaBOYHBIM MAaTCPUAJIOM ITOJIB3YCTCA, HO OPUCHTUPYCTCA B HUX
C TPYIOM; IMpHU BBINOJIHEHUH PaOOThl JOMYCKAeT OMIMOKU -
BTOPOCTETNIEHHOTO0 ~ XapakTepa, KOTOpbIE HMCIPABISET MOCTe
3aM@YaHuil yuyuTenss W YCTpaHseT CaMOCTOSATENbHO 0Oe3
JOITIOJIHUTCIIbHBIX HOHCHGHHﬁ;

Oyenka «3», ecnu CTYIEHT: 33JaHUE  BBIIOJHSIET
HEYBEPEHHO, HO OCHOBHBIE TMpaBWia WX O(GOPMIICHUS
cobuosiaer, paboTy BBINNOJIHAET HECBOEBPEMEHHO, JOIYCKAeT
CYIIECTBEHHBIE OIIMOKH, KOTOPBIE HCIIPABIISET MO YKA3aHUIO U C
HOMOILBIO YUUTEJIS.

Ouyenka «2», eciu CTYACHT: HE BBIIOJHAET padoTy, 3a/laHue
BBINOJIHAET TOJBKO C IOMOIIBIO YYHUTENS U CHCTEMAaTUYECKH
JIOMTYCKAET CYIIECTBEHHBIE OMUOKHI

PacuerHnoe 3ananue Ned

3aganue: BoInoaHUTH 331aHKs 110 BapUaHTaM

YciaoBusa BbINOJHEHHUS] 3aJaHUS

1. MecTo BBINOIHEHUS 3aJaHUs KaOMHET «MaTeMaTuKN»
2. MakcuManbHOE BpeMsl BBITIOJTHEHUS 3a/1aHus: 45 MUH.
3. Bs1 Mokete Bocrionb3oBathes yaueOHukoMm st CI1O E. B. ®unmmmonoBa MATEMATHKA;
OEHUKC 2008; yueonukom st CI1O B.I1. Omensuenko MATEMATUKA; ®PEHUKC 2013.

31 IT11

eapuanm | 1. Haiimu npou3zeoonyro 2. Haitmu npou3600Hy10 C10)CHOU PYHKYUU
a) f(x)=7x"+32x+1 a) f (x)=(x"-x*)°

1 6) f (x) =arctg3x 6) f (a) = e**+sin’5a

B) f (X) = In(cos 2x)

a) f(x)=§/x_2—5x+3
2 6) f (X) — ecosSx
B) f (x) = In(6X)

a) f (x) = In(4x*+ 8x)
6)f(r)=r*+ cos’(3r -1)

a)f(x)=2x°+ x2—3_

a)f(x) =6 —x*—sin x?

3 X 6) f (t) = 2™
6) f (x) =In?(x%)
B) f (X) = tg(3x°— 5)
a)f(x):3x—2i—6 a) f(x)=cos*/x
VX 6) f (q) =3q"—cos’q
4 6) f (X) — e2x+5x
B fg="9"%
X3
5 a) f (X) =sin 7x +Ix a) f (x) = In(x" + 5x)
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6) f(x)=+e**+1

B) f (X) = (X*+ 3)x(3x — 4)

6) f (2) = 32°+sin’z

6) f (x) = In(4x* =5)

a) f (X) = 3 — 4x + x -Jx ) F () =28+

X

6 S
f = 4
B) f(X) = €** x cos. 6) f (a) = sin’ (a*+ 4a)
D) F0) =3 4x+5 a) f (x) =¥ - 5x*+1
0) f6X)=——
! ) ) cos5x’
B)f (X) = (6x + 5 )x_*
2X—4
5,3 4x 2
a) f(x) =—6x°+>x*-7 2) F(X) = :
4 J—
3x*+5 61 F (a) = cod (3 — 4
’ 6) f(x)=——— ) f(q) = cos® (3q — 4)
2X

B) f (X) =x*x Inx

a) f (x) = e 5%

a) f(x) = (x*— x*) x3*

9 6) () =Tx 11 6ty %
B) f (X) = sin ?6x ‘-1

2 3X2

a) f (x) = cos 5x°— 7x 3+ 6 a) f(x) = 71

10

X‘+1

6) f(0=_" :mf(0=8+2e" |6)f@)=-3+4-1

O0BeKT oOeHKH

Kpurepun onenku pesyiabrara

3] 3HaHWe OCHOBHBLIX IOHATHH H

METOA0B MaATEMaTHYCCKOIo
aHaJln3a, I[I/ICerTHOP’I MaT€MaTHuKH,
TCOPUH BCPOSATHOCTH n

MaTeMaTHYeCKOM CTaTUCTHUKH,

II1 3naHue OCHOBHBLIX NOHATHH H
METOJIOB MaTeMaTH4YeCKOro
aHaJIN3a;

Oyenka «5», ecnu CTyIEHT: BIIOJIHE CaMOCTOSITENBHO,
THIATEIIFHO CBOCBPEMEHHO HAXOIHWT 3HAYCHHE TMPOU3BOIHBIX
cormacHo  (opmyn, yMeno  TONB3YeTCs  CIPaBOYHBIM
MaTeprajIoM, OIIMOOK B PEIICHWH HE JIeNaeT, HO JIONMyCKaeT
HE3HAYUTEJIbHEIE HETOUHOCTH.

Ouyenxka «4», ecau CTYIEHT: 3aJlaHU€ BBITIOJIHSET
CaMOCTOSITENIbHO, HO C  HEOONBIIMMH  3aTPYAHEHUSIMH;
CIIPAaBOYHBIM MAaTEPHAJIOM TIIOJIB3YeTCs, HO OPHUCHTHPYETCS B
HUX C TPYJOM; IIPU BBIMOTHEHUH PaOOTHI JOMYCKAET OMIUOKHU -
BTOPOCTEIICHHOTO XapakTepa, KOTOPbIE WCIPABIISICT IOCIe
3aMEUYaHWi y4YuTels ¢ YCTPaHSEeT CaMOCTOATEIbHO 0e3
JIOTIOJIHUTEIBLHBIX OSICHEHHUI;

Oyenka «3», €cnu CTYIEHT: 3a/JlaHUE BBIMOIHSET
HEYBEpEHHO, HO OCHOBHBIC TIpaBWJIa UX OQOPMIICHUS
coOmrofaer, paboTy BBITIONHSAET HECBOEBPEMEHHO, JIOMYCKaeT
CYIIECTBEHHBIC ONMTUOKHU, KOTOPHIC UCIIPABIISICT IO YKA3aHUIO U
C TIOMOIIBIO YUHUTETISI.

Ouyenka «2», ecny CTYJICHT: HE BBITIONHSET pa0doTy, 3a/1aHNe
BBITIOJTHSCT TOJIGKO C TIOMOIIBIO YYHTENIS M CUCTEMATHUSCKU
JIOTTYCKAeT CYIIECTBEHHBIE OITHOKHU

PacuerHoe 3ananue Ne5
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3ananue: BoINOTHUTH 3aJ]aHUsI IO BApUAHTAM

Yci10BHA BBINNOJTHEHUS 3a1aHUAS

1. Mecro BhIIIOJIHEHUS 3a4aHNUsa KaOuHeT «MaTeMaTHKNA

2. MakcumaibHOE BpeMsl BBITIOJTHEHUS 3a1aHus: 45 MUH.

3. BnI moxete Bocnionib3oBaThes yaeouukom aist CI1O E.B. ®unnmonoBa MATEMATHUKA;
OEHUKC 2008; yueonukom mist CI1O B.I1. Omensuenko MATEMATUKA; ®EHUKC 2013.

31 I11
Ne 3aganue
1 3 Haiiti ipon3Boay0 GyHKIHK Yy = Sin® (4X3 - 2).
. 3
HKIIAH =_ BTOY
] Hanmcate ypaBHeHHe KacaTenbHOM K rpaduky (yHK f(x) OUKe C
X
abcuuccoit X,=—-1, x,=1.
1 .
9 MarepuanbHas TOUKa IBHKETCS 110 3aKoHy X(t) = — ~_t *+ 2t >+ 5t . Haittu ckopocTs u
3
yckopeHue B MOMeHT Bpemenu t=5 c. (Ilepemerienue uamepsiercs B METpax.)
2. ) Haiitu npoussoanyto GpyHkuuu Yy = cos” (6X2 + 9).
b HanucaTh ypaBHeHHe KacaTelbHOH K rpaduky ¢ysxiuu f(X) = 2x — X° B Touke ¢
aocruccoit X,=0, x,= 2.
0 MarepuansHas Touka gBmKerTcs mo 3akoHy X(t) =t°— 4t?. Haiftu ckopocTh 1
yCKOpeHue B MOMeHT BpemeHnu t=5 c. ([lepemenienue n3mepsiercss B METpax.)
3. 9 Haiftu npoussoanyio ¢pyskiuu y =tg° (3X4 —13).
H Hanucats ypaBHeHMe KacaTenbHoii k rpaduky ¢ysxmum f(X) =x°+1 B Touke ¢
aocruccoit X,=0, x,= 1.
1
9 MarepuanbHas TOuKa JBIKeTca mo 3akony X(t) = t*+t?. Haiitu ckopocTh u
4
ycKopeHne B MoMeHT Bpemenu t=5 c. (Ilepememmenue n3mepsiercs B MeTpax.)
4. ) Haiitu npoussoanyto Gpyskuun y = ctg* (5x3 + 6).
) Hanucats ypaBHeHMe KacaTenbHoil k rpaduky ¢ysxmum f(X) =x*—1 B Touke ¢
abcuuccoit X,=-1,x%,=2.
0 MartepuanpHas Touka ABMKeTcs mHo 3akoHy X(t) =t‘—2t. Haiitu ckopocTh u
ycKopeHue B MoMeHT Bpemenu t=5 c. (Ilepememenue n3mepsiercs B MeTpax.)
3. a) Haiiti npousBoHyro GyHKIHHN Yy = arcsin > 7x° .
b) Hanwucate ypaBHeHHMe KacatenbHOW K rpaduky dynkmum f(X) =tgx B Touke
. Vg Vg
abcruccont X =", X=".
0 4 0 3
0 MartepuanpHas Toyka JABMKeTCS Ho 3akoHy X(t) = 2t°— 8. Haiftu ckopocTh u
ycKopeHue B MoMeHT BpemeHnu t=5 c. (Ilepemerienue n3mepsiercs B MeTpax.)
6. a) Haiitu nponsBoaHyto GyHKImH y = arctg °5x* .
b) Hanwmcats ypaBHeHUe KacaTenbHOM K rpaduky GyHkiwu f (X) = 1+ COS X B Touke ¢
T

abcmuccon x=0,X=".
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C) MarepuanbHas TOUKa JIBMXKETCS 110 3aKoHy X(t) =t *+ 2t . Haiitu cxopocTs

O0BEKT OLleHKH

Kpurepuu onenku pesyiabrara

3/ 3HaHHWE OCHOBHBIX MOHITHH U
METOA0B MaTEMAaTHYECKOI'0 aHAJIN3a,
JUCKPETHOM MaTeMaTUKH, TEOpUHU
BEPOSITHOCTH M MaTeMaTU4YeCKOU
CTaTHUCTHKHY,

II1 3HaHMe OCHOBHBIX IIOHATHH H
METOA0B MaTEeMaTUUCCKOr0 aHAIIN3a;

Ouyenka «5», ecnu CTYICHT: BIIOJIHE CAMOCTOSTEIBHO,
TIIATEJILHO CBOCBPEMEHHO BBIMOJIHACT 3aJiaHus, CBOOOIHO
UCTIONB3YET (OPMYIIBI, yMEJIO TMONB3YEeTCS CIPABOYHBIM
MaTepUajoM, OIMIMOOK B PEHICHUH HE JeJacT, HO JOIyCKaeT
HE3HAYUTEJIBHEIE HETOUHOCTH.

Ouyenxka «4», eciu CTYICHT: 3aJaHHC BBIIOJHACT
CaMOCTOSITENIbHO, HO C HEOONBIIMMH  3aTPyJHEHUSIMU;
CIIPABOYHBIM MaTEpPUATIOM IOJb3YETCsI, HO OPUEHTUPYETCS B
HUX C TPY/IOM; IIPH BBITIOJTHEHUH PAOOTHI JOITYCKAET OIIHOKHI
- BTOPOCTEIIEHHOTO XapakTepa, KOTOPbIC HCIPABISIET MOCIE
3aMEUYaHWi YYHTENs M YCTPaHSET CaMOCTOSTENBHO 0e3
JIOITOTHUTEIBHBIX ITOSICHEHHIA;

Ouenka «3», €CIW CTYICHT: 3aJaHUC BBIIOIHSIET
HEYBEPCHHO, HO OCHOBHBIC IIpaBWiIa HX OQOPMIICHHS
coOmrogaet, paboTy BBHIMOJTHSIET HECBOEBPEMEHHO, JOMYCKAeT
CYIIECTBEHHBIC OIIUOKH, KOTOPBIC MCHPABIISICT M0 YKAa3aHUIO
Y C IIOMOIIBIO YUUTEIISI.

Ouyenka «2», ecnmu CTyIEHT: HE BBINOJHIET padoTy,
3aJ]aHUEe BBIIIOJIHAECT TOJBKO C TIIOMOINBIO YYHUTEIS W
CHUCTEMATHUYECKH JIOMYCKAET CYNICCTBEHHBIC ONIMOKU

Pacuernoe 3aganune Ne6

3aganue: BoInoaHUTH 331aHUS 110 BapUaHTaM

Yci0BuA BLINOJTHEHUS 3aJaHUs

1. MecTo BBITOJIHEHHUS 3a4aHusI KaOMHET «MaTeMaTHKN

2. MakcuManbHOE BpeMsl BBITTOJIHEHUS 3aaHus: 20MuH.

3. BwI moxete Bocnionb3oBaThes yaeorukoM st CI1O E.B. ®unmmmonoBa MATEMATHUKA;
OEHUKC 2008; yueonukom mist CI1O B.I1. Omenbuenko MATEMATUKA; ®EHUKC 2013.

31 I11
Ne HccaenoBarb PyHKIHIO ¢ TOMOLIBIO POM3BOHON U MOCTPOUTH €€ rpauk
1. f(X)=x*-2x+8.
2. 2x? 2
f(X)=——+x+—.
3 3
3. f(X)=—X"+5x+4.
x> x 1
fX)= __+__+_.
4 16 4
5. f(x)=—x"+3x-2.
6. f(x)=x"—2x-3.
7. fX)=x+3x+2.
8. f(x) =3¢ - X°.

O0BEeKT OeHKH

Kpurepun oneHkn pesyiabrara

31 3HaHne OCHOBHBIX MTOHITUA U

Oyenka «5», ecnvu CTYACHT. BIIOJHE CAaMOCTOSITEIBHO,
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METOJ0B MaTEMAaTHYECKOI'0 aHaJIu3a,
JUCKPETHOM MaTeMaTUKH, TEOpUHn
BEPOSITHOCTH M MaTeMaTU4YeCKOU
CTaTUCTHKH;

II1 3HaHMe OCHOBHBIX IIOHATHH H
METOA0B MaTEeMaTUUCCKOr0 aHAIIN3a;

TIIATETIbHO CBOEBPEMEHHO BBINOJHSACT 33JaHUE HCCIEAYET
(GYHKLIMIO 10 aIropuTMy M CTPOUT Tpaduk, CBOOOIHO
3anuChIBaeT (OPMYJBI, YMEIO TIOJIB3YETCS  CHPAaBOYHBIM
MaTepHajoM, OIIMOOK B pEIICHHH HE JeNaeT, HO JOIMyCKaeT
HE3HAYUTEIILHBIC HETOYHOCTH.

Ouyenka «4», eciu CTyAEHT: 3aJaHUE BBIIOJIHAET
CaMOCTOATENIFHO, HO C  HEOONBIIMMH  3aTPyJHEHUSIMH;
CHpPaBOYHBIM MaTEpPHAJIOM MOJB3YETCs, HO OPHEHTUPYETCS B
HHX C TPYJOM; IIPH BBIIOJIHEHUN PaOOTHI JOIYyCKAECT OMINOKH -
BTOPOCTETNIEHHOTO XapakTepa, KOTOPHIE MCIPABIsET TIOCIe
3aMEYaHWH YYUTENs M YCTPaH’IET CaMOCTOSATENBHO 0e3
JIOTIOJTHUTEIIbHBIX MTOSICHEHHIA;

Oyenka «3», ecnd CTYAEHT: 3aJaHHE BBITOJHSIET
HEYBEPEHHO, HO OCHOBHBIC IpaBWia UX O(opMIeHHUs
cobmoaeT, paboTy BBIMOJIHSIET HECBOCBPEMEHHO, IOIYCKaeT
CyIIECTBEHHBIE OMIMOKHM, KOTOPBIE MCIIPABISET MO YKa3aHHUIO U
C ITOMOIIBIO YUUTEIIS.

Ouenka «2», ecnv CTYJCHT: HE BBIIIOJIHAET padoTy, 3aaHKe
BBITIOJIHSIET TOJBKO C IMOMOIIBIO YYHTENSI M CHUCTEMAaTHYeCKU
JIOMYCKAET CYIIECTBEHHBIC OMMOKHU

PacuerHoe 3ananue Ne7

3aganue: BoInoaHUTH 331aHKs 110 BapUaHTaM

Yci0BuA BLINOJHEHUS 3aJaHUs

1. MecTo BBIIOIHEHHUS 3a0aHUI KaOnHeT «MaTeMaTUKm))
2. MakcumaiabHOE BpeMsl BBINIOJTHEHUS 3a1aHus: 60 MUH.
3. Bs1 MokeTe Bocrionb3oBathes yaueOHukoMm st CI1O E. B. ®unmmmonoBa MATEMATHKA;
OEHUKC 2008; yueonukom mist CI1O B.I1. Omensuenko MATEMATUKA; ®EHUKC 2013.

31 I11

Bapmuanr 1

2
1. BeuucauTh onpeaeneHHbIi HHTErpat: '[(4)( 2L x— 3)dX.
0

3

2. BBIUUCIHATH ONPEICIICHHBIN HHTETPAT METOIOM TOJICTAHOBKH: ! (2 X — 1)3dx )

3. BbIUMCIHTE, MPEABAPUTENLHO CENAB PHCYHOK, TJIOMAAb (GUIYPhI, OPAHMYEHHON JTHHUSIMU:
y=—x+4, y=0 x=-2, x=2.

4. Haiitn 06beM Tena, HOJIYYEeHHOTO IPU BPAILIEHUH BOKPYT OCH a0CIMCC KPUBOJIUHEHHOM

Tpaneuuu, OorpaHUuYeHHON JTUHUSAMU: Y = \/; y=0, x=1 x=4.

5. CkopocCTh ABMXEHHUS TOUYKHU U3MEHSETCS 0 3aKOHY v=23t?+ 2t+1 (w/c). Haiitu myts S,
MpoiIeHHbIN TOuKoM 3a 10 ¢ OT Hayasia ABUKEHUSI.

Bapmuanr 2

3
1. BpucCIUTh ONpeACICHHBIN HHTETPAT: J.(ZX 2_ x4+ 4)dx ]
0

1

2. BpluncanuTh onpeaeneHHblii HHTErpal METOJ0OM I10JICTAHOBKH: ! (3x + 1)4dx .
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3. Bpruucnute, npeaBapuTeabHO CleTIaB PUCYHOK, IJIOMAAb (GUTyphl, OTpaHUYEHHON JIMHUSMHU:

y=-x+1, y=0, x=-1,

x=1.

4. Haiitn 06beM Tena, IOJTYYEHHOTO IPU BPAILICHUH BOKPYT OCH a0CIMCC KPUBOJIUHEHHOM

Tpamnenuu, OrpaHuICHHON JTUHUAMH: Y = \/;, y=0, x=0, x=1.

5. CKOpOCTI) ABVKXCHUS TOYKH U3MEHACTCA 110 3aKOHY

v=9t’-8t (m/c). Haiitu nyTs S,

MPONJICHHBIA TOYKON 32 YETBEPTYIO CEKYHITY.

O0BEeKT OeHKH

Kpurepuu onenku pesyiabrara

3] 3HaHWe OCHOBHEIX IIOHATHH H

METOOO0B MaATEMaTN4CCKOIro
aHajIn3a, ,I[HCKpCTHOfI MaTCMaTHKH,
TCOpHUU BCPOSATHOCTH n

MaTeEMaTHYECKOH CTATUCTUKH;

II1 3nHaHuMe OCHOBHBIX NOHATHH H
METOI0B MaTeMaTHYECKOIO
aHaIIN3a;

Ouenka «5», ecnu CTYAEHT: BIIOJIHE CaMOCTOSITEIBHO,
TIIATEJIbHO CBOCBPEMEHHO BBINOJHSCT 3aJaHue, CTPOUT
rpaduku, cBOOOTHO 3amuChIBaeT (GOPMyYIIbI, YMEIO MOJIb3yeTCs
CIPaBOYHBIM MaTEepHaIOM, OIIMOOK B PEIICHUH HE JETaeT, HO
JIONYCKAaeT HEe3HAYUTEIIbHBIE HETOYHOCTH.

Ouyenka «4», ecnu CTYACHT: 3aJlaHU€ BBIMOJHSET
CaMOCTOATENIFHO, HO C  HEOONBIIMMH  3aTPyJHEHUSIMH;
CIPaBOYHBIM MaTEpPHAJIOM MOJB3YETCs, HO OPHEHTUPYETCS B
HUX C TPYJOM; IIPH BBIIOJIHEHUU PaOOTHI JOMYCKAeT OIINOKH -
BTOPOCTETNICHHOTO XapakTepa, KOTOPbIE MCIPABISIET TIOCIe
3aMEYaHWH YYUTENs M YCTpaH’IET CaMOCTOSATENBHO 0e3
JIOTIOJTHUTEIILHBIX MTOSICHEHHI;

Oyenka «3», eciaM CTYIGHT: 3aJlaHU€ BBIIOJHSIET
HEYBEPEHHO, HO OCHOBHBIC TIpaBWjia UX O(OPMIICHUS
co0OmonaeT, paboTy BBIMOJIHSIET HECBOCBPEMEHHO, IOIMYCKaeT
CyIIECTBEHHBIE OMIMOKH, KOTOPBIE MCIIPABIISET M0 YKa3aHHUIO U
C TMTOMOIIBIO YUUTEIIS.

Ouyenka «2», eciu CTYIEHT: HE BBINOJHIET paloTy,
3aJaHUe BBINOJHAET TOJBKO C TIOMOIIBIO YYHTENs U
CHCTEMaTHUYECKH JIOMYCKAET CYNIECTBEHHBIE OIMIMOKH

PacuetrHoe 3ananue Ne§

3ana}me: BrinonHuTh 3a1aHus MO BapHaHTaM.

YcioBua BbINOJHEHUS 3aJaHUS

1. MecTo BbINOTHEHUS 3aJaHNs KaOHMHET «MaTeMaTuKN»
2. MakcuManbHOe BpeMsl BHITIOJTHEHUS 33/1aHus: 25 MUH.
3. BwI moxete Bocnionb3oBaThes yaeorukom st CI1O E.B. ®unmmmonoBa MATEMATHUKA;
OEHUKC 2008; yueonukom mist CI1O B.I1. Omensuenko MATEMATUKA; ®EHUKC 2013.

31 111
1 BapuanT \ 2 BapuaHT
Haiitu yacTHBIC TPOM3BOIHBIC (HYHKITUH.
1. z:x-lny+x. 1. z=x".
X 2. Z:x3y2—2xy3.
2. z:ln(x2+2y3). 3. z=In"y.
3. 7= (1+ x° )y :
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O0BEeKT oeHKH

Kpurepun oueHku pe3yjbrara

31 3HaHue OCHOBHBIX ITOHITUU
U METOIOB MAaTeMaTUYECKOTO

aHaJIM3a, JTIUCKPETHOM
MaTEMaTHKH, TEeOopUn
BEPOSITHOCTH "
MaTeMaTHUYeCKOM CTaTUCTUKU,

I11 3HaHue OCHOBHBIX
HOHATHUHU Hu METOJIOB

MaAaTEMAaTHYCCKOI'O aHaJIn3a,

Ouenka «5»,ecinu CTyIEHT: BIIOJIHE CAMOCTOSITENIBHO, TIIATEIBHO
CBOEBPEMEHHO  BBINIOJHSCT  33JaHHE, CBOOOJHO  3alMCHIBAET
(GhopMyIibl, YMEJO MOJIb3yeTCA CIPABOYHBIM MaTEpHUaIOM, OMIMOOK B
PELIEHNH HE JI€TaeT, HO JOIYCKAaeT HE3HAUUTEIbHbIE HETOUHOCTH.

Ouyenka  «4», €CJIM  CTYIEHT:  3a/JlaHue  BBIIOJHSET
CaMOCTOSITENIbHO, HO C HEOOJBIIUMH 3aTPYAHEHUSMHU; CHPABOYHBIM
MaTepUajIoM MOJIb3YeTCsl, HO OPUEHTUPYETCS B HUX C TPYIOM; MPHU
BBIMIOJIHEHUH PabOTHl JOMYCKAaeT OMIMOKA - BTOPOCTEIIEHHOTO
XapakTepa, KOTOpbIe HCIpaBIsIeT IOcCie 3aMeyaHWil yduTens u
YCTPaHSET CAMOCTOSITETILHO 0€3 TOTIOJIHUTEIbHBIX MOSICHEHHIA;

Ouenka «3», eciy CTYJICHT: 33/IaHHE BBINOJIHIET HEYBEPEHHO, HO
OCHOBHBIE TTpaBHUJIa UX OQOPMIICHHS COOIIONACT, PA0OTY BBIMOJIHSACT
HECBOEBPEMEHHO, JIOMYCKAeT CYLIECTBEHHbIE OIIMOKH, KOTOpbIE
HCIPABJIAET IO YKA3aHUIO U C IOMOILBIO YUUTEJS.

Ouyenka «2», ecnu CTYJEHT: HE BBHINOJHSAET paboTy, 3aJaHHe
BBIIIOJIHSET TOJBKO C IIOMOIIBIO YUUTENSI M CHUCTEMaTHYECKH
JIOTYCKAET CYIIECTBEHHbIE ONIMOKH

MPAKTUYECKOE 3AJJAHUE (I13) Ne 2 (mpaktnueckas paGoTa)

IIpakTnueckas padora Nel

3ananue: BeImosHUTH 3aaHUS TIO BapHaHTaM

YciioBuA BLINOJHEHNUS 3a1aHUA

1. MecTo BBIIOIHEHHUS 3a0aHnsa KaOuHeT «MaTeMaTuKu))

2. MakcuManbHOE BpeMsl BBITTOJIHEHUS 3aaHus: 60 MUH.

3. Bb1 moxeTte Bocnonb3oBatbes yueoHukoM i1 CI1O E.B. ®unumonoBa MATEMATUKA;
OEHUKC 2008; yaeonukom st CITO B.I1. Omensueako MATEMATUKA; ®PEHUKC 2011.

Y1111

Haiitu yactHoe pemienue nugdepeHnnanIbHOro ypaBHEHHUS.

HOprI[OK BBITIOJTHCHHUA 3aJaHUsA:

1.  Pa3nmenuth nepeMeHHbIEC B JAHHOM YpaBHEHUU;
2.  TlouneHo MPOMHTETPUPOBATH 00 YAaCTH YPAaBHEHHS,
3. BblgenuTb yacTHOE pelIeHHE.

Bapuanm |1 2
1 (1+ y)dx — (1~ X)dy = 0 2y dx=dy, y(0) = 1
2 J1I- 2 dy A—y? dx =0 2yk=y,y4) =1
3 cos xsin ydy = cos ysin xdx xy+y=0, y(-2) =4
1 23 _
4 (L+y?)dx — x 2dy = 0 2y =y, y(l) =2
5 dy + ytgxdx =0 Xy +y'=0, y-1) =1
6 y'= );_:—il (1+y?)dx + (1+x*)dy =0, y(0) = 1
7 (xy+x)-y=1 y'=(2y +1) - ctgx, y(n4) = 0,5
8 y'—tgx xy=0 YW +x=0,y-2)=4
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9 xdy = y*dx

e+l
y'= . y(1)=2
y

10 (x*+1)dy = ydx

ytgx —y =1, y(d2) =1

O0BEKT OLleHKH

Kpurepun oueHku pe3yjbrara

Vi VYmenus pemiarb Ouenka «5», eciau CTYAEHT: BIOJHE CaMOCTOSITEIbHO,
OOBLIKHOBEHHEIE THIATENTLHO CBOCBPEMEHHO BBITIONHSCT 3a/laHue, CBOOOIHO
muddepeHnraIbHbIC 3amuchiBaeT  (OpPMyYJIBI, YMENO TOJIB3YEeTCsl  CIPABOYHBIM
ypaBHEHUS; MaTepuajIoM, OIMIMOOK B PpEIICHHH HE JeNaeT, HO JOMyCKaeT
I11 Pemrenne | He3HAYNTEIIbHBIC HETOYHOCTH.
g hepeHInaTbHBIX Ouenxka «4», eciu CTYIEHT: 3aJaHUE  BBIOJIHSIET
ypaBHEHUH MEPBOTO MOPSIKA C | CAMOCTOSATENBbHO, HO ¢  HEOOJNBIIMMH  3aTPyJHEHUSIMH;
pa3 e OMUMUCS CIIPaBOYHBIM MaTEPUATIOM IOJIb3YETCS, HO OPUCHTUPYETCS B HUX
MepeMEHHBIMHU C TPYAOM; TIPH BBINOJTHEHUU pPaOOTHl JOMYCKAaeT OIIUOKH -
BTOPOCTEIIEHHOTO XapakTepa, KOTOPbIE HCIPABISAET IOCIE
3aMEUYaHWil yuuTeNnslT W YCTpPaHSET CaMOCTOSTENbHO 0e3
JIOTIOHUTEJILHBIX MOSICHEHHU;
Ouyenxka «3», eciu CTYIOEHT: 3a/JaHHE  BBINOJHSET
HEYBEpEHHO, HO OCHOBHBIC TIpaBWiIa UX OQOPMIICHHS

co0moaeT, pabOTy BBIMOJHIET HECBOCBPEMEHHO, JIOMYCKAeT
CYIIECTBEHHBIE OIMOKH, KOTOPHIE MCIPABIISET MO YKA3aHHUIO H C
HOMOUIBIO YYUTEIIS.

Ouyenka «2», ecnyu CTYCHT: HE BBIIOJHIET paboTy, 3aJaHue
BBITIOJHSIET TOJIBKO C TOMOIIBIO YUUTENS U CUCTEMaTHYEeCKU
JIONYCKAeT CYIIECTBEHHBIC OIMOKH

IIpakTnyeckas padora Ne2

3aganue: BEIMOTHUTH 33/1aHUS 110 BapUaHTaM

YcioBus BLINOJIHEHNS 3a]aHUSA

1. MecTo BBITOJIHEHHUS 3a4aHusI KaOMHET «MaTeMaTHKN

2. MakcuManbHOE BpeMsl BBITIOJIHEHUs 3a1aHus: 60 MUH./4ac.

3. Bs1 MokeTe Bocmionb3oBathes yaueOHukoM st CI1O E. B. ®ummmonoBa MATEMATHKA;
OEHUKC 2008; yueonukom mist CI1O B.I1. Omensuerko MATEMATUKA; ®EHUKC 2011.

31111

Ucnone3ys anroputm «MccnenoBanust GyHKIIMU ¢ TOMOLIbIO TPOU3BOJHONY» UCCIEN0BATh QYHKIIUIO U
MOCTPOUTH Ipadux

[TopsaoK BBINOIHEHUS 3a1aHUS:

1. Haiiti o6nacte onpeneneHust GyHKIUH.
2. OmpenenuTh YeTHOCTh (PYHKITUH.
3. BBIYMCIUTH TOYKU MEPECEUCHHS C OCIMHU KOOPJUHAT (HYJIU PYHKIUH).
4. Haiitu npousBoanyto. Haiftu kputndeckue Touku. CocTaBUTh TaOJIUIY HCCIIEAOBAHHUS.
5. Ctpoum rpaduk GyHKINH.
eapuanm | 3a0aHue eapuanm | 3a0anue
1 fx)=x"-x 14 f(x)=-7x+8
2 f (X) = 4x*+ 8x 15 f(x)=7x—x°
=6-x-x 16 2
3 f(x)=6—-x"—X f(x) = X
X+1
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f(x)=2x+3x"-1 17 f(x)=x-Inx
f(x) =Inx 18 f (x) = —x*+15x"— x — 250
6 f0) =20+ 19 f=_"_
X x*—1
= 3x*— 5x? 20 x? +1
7 f(x)=3x"—5x"+1 F(X) =
X
4x 2 21 — %% —
8 f(x) = X f(x)=2x"-8
X—2
9 f (X) = X3— X4 22 f (X) — ZL
X" +4
3x 2 23 —2x — X
10 f(x) = 2 f(x)=2x—-x
X“-1
11 fx)=x 24 f(x)=3x-x°
12 f(x) =x*— 9% +15x + 3 25 f (x) = 2x*—12x*+18x
13 f (x) = 3x 345 26 f(x) =x*-3x’
X

OO0bLeKT OIleHKH

Kpurtepun oueHku pesyabrara

3]/ 3HaHME  OCHOBHBIX
TTOHATHH u METOJI0B
MaTeMaTU4YeCKOIo aHajIu3a,
JIUCKPETHOM  MaTEMaTHKH,
TEOPUH
MaTeMaTHIECCKOM
CTaTHUCTHKH,
I11 3Hanue
MMOHSATHH u
MaTeMaTHICCKOTO
aHaJIn3a;

OCHOBHBIX
MCTOI0B

BCPOATHOCTHU n

Ouenka «5», ecau CTYIEHT: BIIOJIHE CaMOCTOSITENIBHO, TIIATEIHHO
CBOCBPEMEHHO BHITIONHSET 3aJaHUe, CBOOOJHO UCIOIB3YET aJITOPUTM
UCCIICIOBAHMSI, YMEJIO MOJIb3YETCs CIIPAaBOYHBIM MaTEPUAIIOM, OIIHOOK
B PCIICHUU HE JIENIAeT, HO JOMYCKAeT He3HAUNTEIbHBIC HETOYHOCTH.

Ouenka «4», eciii CTYJEHT: 3a/laHU€ BBINOJHSIET CAMOCTOSITENILHO,
HO C HEOONBIIMMH 3aTPYJHCHHSIMH, CIPABOYHBIM MaTEPUAIIOM
MOJIb3YETCSsl, HO OPUEHTUPYETCS B HHUX C TPYIOM; IPHU BBITOJHECHUH
paboTHI JTIOMyCKAaeT OMMUOKH - BTOPOCTEIIEHHOTO XapaKTepa, KOTOPhIC
WCIPABISET MOCIE 3aMEYaHU YUUTENs U YCTPAHIET CaMOCTOSATEIbHO
0€3 IOMOIHUTEIBHBIX TTOSICHEHHI;

Ouyenka «3», ecnu CTYJEHT: 3a/laHUE BBITIOIHSAET HEYBEPEHHO, HO
OCHOBHBIE TpaBwia ux odopmieHus cobmronaer, paboOTy BBIMOIHSIET
HECBOEBPEMEHHO, [OMYCKAaeT CYIIECTBEHHbIE OIMMOKH, KOTOpHIC
HCIIPABIISACT TI0 YKA3aHUIO U C TIOMOIIBIO YIHUTEJISI.

Ouyenka «2», ecy CTY/ICHT: HE BBINOJHIET PadoTy, 3a/1aHne
BBITIOJHSET TOJBKO C TIIOMOIIBIO YYHTEIS W CHCTEMAaTHYCCKU
JIOTTYCKAEeT CYIIECTBEHHbBIE OITHOKHU

IIpakTnueckas padora Ne3

3ananue: BeIoOMHUT 3a7aHUS IO BapHaHTaM.

YciaoBua BLINOJTHEHUS 3aJaHUAS

1. MecTo BBHIIOIHEHHUSA 3a0aHuI KaOnHeT «MaTeMaTHKI)

2. MakcuMabHOE BpeMsl BBITTOJIHEHUS 3a1aHus: 60 MUH.

3. Br1 moxeTte Bocnionb3oBatbes yueOHukoM i1 CI1O E.B. ®unumonoBa MATEMATUKA;
®EHUKC 2008; yueonukom mist CI1O B.IT. Omensuenko MATEMATHUKA; ®EHUKC 2011.

31 I11

I/ICHOJ'H:3Y$I CBOICTBa HCONPCACIICHHOTO MHTCT'PAJIa BEIYUCIIUTD!:

Bapua
HT

A

b B r
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°3-1In’x
1 j(3x4 +x3+ e4x)dx Ksin 7X + 3x? —1)dx _[M J' dx
o dx X
1+ sin 3x
3 2
2 J.{—S + \/Y)dx J.(ez—“x +2X + 7)dx jsins X - COs xdx J'(1+ x4 x3dx
X 1
Xx%2-6x+9 X 2 T 2sinx
3 J-—dx J.(Q-i- 3V: g2 |dX J._79X3H|_dx J-—(j_TCUS—X)'Z dx
X—-3 | X ) 1 7
4 1 \ 2 1
2+ — 3x )
4 J.(COS 4x =5 Jox ﬁ\ X X+ 9)|dx 5—+X3dx Y[ex X dx
2 2 L X
5 J X“+2x+1 J'(sin(2—6x)+ ! \de I 6x j dx
dx 2x-1 dx o X 4
X+1 1+2x3
[ 6 X) ¥
6 - - . 3% 15 x 4 2x Hx .[2 258
J‘L , o ZJdX I( X )j J‘(Zx3 —1)* - 6x2dx X e dx
< 1 3_ 5+ 3N X
7 J‘(Lé_ts + ;de .[(cos(B —5%) - x 2 )dx j % 2% 2 46* dx J.( : dx
X 8 1 X
Z
X 2x2 + 5x + 3 e dx
8 7-cos’_ + 5)dx dx
I ( 2 I —1dx j T¥e” { x(Hinx)
X+
‘ P \HX 5 LOS XUux
9 I(thx + 6x* )dx J\ 2x-3 J'(l +x°) - x2dx J—(—l—f—sm*)
A
3
1 3) Ex ‘.
10 J‘(\/}@ 127 )dx J.KCOSZ 3X+ 4x )&ix J‘ " 2+5dx ,Lsm 5x -\B + cos 5x dx
OO0BbeKT OLeHKH Kputepun onenkn pesyiabrara
31 3HaHHE OCHOBHBIX MOHATHI Ouenka «5», ecnu CTYICHT: BIOJHE CaMOCTOSTEIBHO,
U METOJIOB MAaTeMaTHYECKOTrO | TIIATEIbHO CBOCBPEMEHHO  BBINOJHSACT  3ajlaHWe, CBOOOIHO

aHaju3a, JIUCKPETHOU
MaTEMATHKH, TEOpUn
BEPOSATHOCTH H
MaTeMaTUYECKOM CTaTUCTUKU,

I11 3HaHue OCHOBHBIX
HOHATHHU u METOJIOB

MATEMAaTHYCCKOI'O aHaJIn3a,

WCIIONIb3YeT CBOMCTBA HHTErpajia, TaOnuyHble (HOPMYINBI, yMeJo
MOJIB3YeTCSl CIPABOYHBIM MAaTepUaIOM, OIMMUOOK B PEHICHUH HE
JIeNIaeT, HO JIOMyCKaeT He3HAUNTENbHbIE HETOYHOCTH.

Ouyenka  «4», ecnu  CTYACHT:  3aJaHUEC  BBIOJHSET
CaMOCTOSITENTLHO, HO C HEOONIBIIUMU 3aTPYIHEHUSMU; CIPABOYHBIM
MaTEpHUAJIOM TOJIb3yeTCsl, HO OPUEHTUPYETCS B HUX C TPYIOM; TIPH
BBITIOTHEHUH PabOThl JOMYCKaeT OIIMOKH - BTOPOCTEHEHHOTO
XapakTepa, KOTOpBIC HCIPABISICT IOCIE 3aMEYaHWH YUIUTENs W
yCTpaHSET CaMOCTOATEIBHO 0€3 JOMOIHUTENBHBIX MOSICHEHHIA;

Ouyenka «3», €CM CTYJICHT: 3aJlaHUE BBITOJIHSECT HEYBEPEHHO,
HO OCHOBHBIC TMpaBWiIa HX OQOpMIICHHS COONIOAaeT, padoTy
BBITIOJTHSIET HECBOECBPEMEHHO, JIONYCKAET CYIIESCTBEHHBIC OIIMOKH,
KOTOpBIE UCIIPABIISET MO YKA3aHUIO U C TIOMOIIBIO YUUTETIS.

Ouyenka «2», €CIM CTY/ICHT: HE BBIITOJIHSET PadoTy, 3a/1aHNe
BBITIONHSIET TOJBKO C TIOMOIIBIO YYUTENS U CUCTEMATHYECKH
JOTTYCKAET CYIIECTBEHHBIE ONOKH

IIpakTHyeckas padbora Ned
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3ananue: BoINOTHUTH 3aJJaHUs IO BApUAHTAM.

YciaoBua BbINOJTHEHUS 3aJaHusA

1. MecTo BBINOIHEHUS 3aJaHUs KaOMHET «MaTeMaTuKn»
2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 3a1aHust: 60 MUH.

3. BwI MoxeTe Bocnonb3oBaThes yueoOHnkoMm st CITO E.B. ®unumonosa MATEMATHUKA;
OEHUKC 2008; yaeonukom miast CI1O B.I1. Omensuerko MATEMATUKA; ®PEHUKC 2011.

31 I11
BbruncanTh 4acTHBIE IPOU3BOJHBIE

BapuaHT| 3aganue Nel 3agaHue Ne2 3amaHue Ne3
1 u:xy2+7y—2 Z=In(B8x+2y)+3x% yt 3 t=5xy+2y°x'~1
0z ot
y—2 —=7 L7
du-"~ o y
2 > - XY Q =5c0s “z — 4xyz 2 U=2XZ+4x °— 62
X—=Y @_,} dZU—?
oz 0z
ox
. 2 _ Xy 2
3 z:y_—3xy+4x u=2xz JXYy +3z| t=8+2cosx+y
X au 0%
d2z-7? ox ., ?
oy
_ 2 _ H 2 2
4 z=arctgz U=p2+4px—2x+5 t=4sinx-z*+5x*zy
X o ot ,
2 DY oz
° z=sin(x+y) p=\2° +y -2y k=7xz + 5"
0%z o 2
_9 99 5 dk-7?
Oxoy oy
0 z=xy'+xy? u=1In(3zx) + 3y’z t = cos 2x + 4xz — 67°
d?z-2? ou_, o
X oz
7 z = Xtg(4xy ) z=e"+2uy’— 4xy t=sin’xy + 5x °y®
% _, % s d’t-?
OX OX
8 u=In(x+Iny) 2= Xy +2¢x— @y t=6xy + 2x° — 4x°y°
d?u-2? oz, ot
o ox
9 u=/x"+y*+z° 7 =xe t=In(xy) +3x°+4y
ou. ou d’z-? a_,
oyor OX
10 a=3Cy+4y?x—3y | u=2zcos’(z’+3x) t=[X+y’-2x
d’a-? o, o,
0z >

O0BbEKT OLEHKH \

Kpurepuu ouenku pesyiabrara
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31 3HaHNE OCHOBHBIX ITOHATUH U
METO0B MaTeMaTH4YeCKOI0
aHam3a, JTIUCKPETHOM
MaTeMaTUKH, TEOPUU BEPOSITHOCTU
M MaTEMaTHYE€CKOH CTaTUCTUKH;
111 3Hanne OCHOBHBIX OHATHHI U
METOI0B MaTeMaTHYECKOIO
aHaIIN3a;

Ouenka «5», ecnn CTYAEHT: BIOJHE CaMOCTOSITEIBHO,
TIIATCIIBHO CBOCBPCMCHHO  BBIIIOJHACT 3aJaHUC CBOGOI[HO
npuMeHseT  (OpPMyNbI, YMEJIO TIOJB3YETCS  CIPAaBOYHBIM
MaTepuasoM, OMHMOOK B PELICHUU HE JEJIAeT, HO JOMYyCKaeT
HE3HAYUTEIbHBIC HETOYHOCTH.

Oyenka «4», ecnM CTyIEHT: 3aJaHUE  BBIIOJIHSET
CaMOCTOSITENIbHO, HO ¢  HEOONBIIMMH  3aTPyIHCHUSIMH,
CIIPaBOYHBIM MATCPUAJIOM ITOJIB3YCTCA, HO OPUCHTUPYCTCS B HUX
C TPYAOM; TPH BBIIOJIHEHHH pPAOOTHl JOMYCKAeT OLIMOKH -

BTOPOCTCIICHHOI'O  XapaKTEpa, KOTOPLIC HCIPABIACT IIOCIIC

3aMEYaHuN y4yuTelnss U  YCTpaHsEeT CaMOCTOSTENbHO 0e3
JIOTIOJIHUTEIIbHBIX ITOSICHEHUH;

Ouyenka «3», €CIM CTYIEHT: 3aJaHUC  BbIIOJHACT
HEYBEPEHHO, HO OCHOBHBIE IMpaBWJa HUX OQOPMIICHHS

co0mro1aeT, pabOTy BBIMOJIHIET HECBOEBPEMEHHO, JIOIYCKAeT
CYIIECTBEHHBIE OIIUOKH, KOTOPBIE MCIIPABISET MO YKA3aHUIO U C
MIOMOUIBIO YYHUTEIIS.

Ouenka «2», ecnyu CTYCHT: HE BBINOJHAET paboTy, 3aJaHuE
BBINIOJIHSIET TOJBKO C IOMOIIBIO YYHTENS M CHCTEMaTHYECKU
JIOTIYCKAET CYIIECTBEHHbIE OIIMOKU

IIpakTnueckas padora NeS

3aganue: BoInoaHUTH 331aHKs 110 BapUaHTaM

Yci0BuA BLINOJHEHUS 3aJaHUs

1. MecTo BBIIOIHEHHUS 3a0aHUI KaOnHeT «MaTeMaTUKm))
2. MakcumaiabHOE BpeMsl BBINIOJTHEHUS 3a1aHus: 60 MUH.
3. BwI moxete Bocnionb3oBaThes yaeorukom aist CI1O E.B. ®unmnmonoBa MATEMATHUKA;
OEHUKC 2008; yueonukom nist CI1O B.I1. Omensuenko MATEMATUKA; ®PEHUKC 2011.

HOJ’II)SYSICI) H€O6XOI[I/IMBIM IIPHU3HAKOM CXOAUMOCTH, ITOKA3aTh, YTO psAA
n

C nomorsto npusHaka Jlanmambepa pemuTh BOIPOC O CXOJUMOCTH psijia

HOJ'IB3y}ICI> IMPU3HAKOM Heﬁ6HHL{a, HCCICA0BATh HA CXOUMOCTD 3Ha1<oqepez[y}01um7lc;1 paa

31 I11

1.
1

1+ 4+ 4+ +..+ +...
2 3 4 n+1

paCXOI[I/ITCH.

2.

E+£+i+ +i+

3 3 3 3

1—E+_— +(—1)“71£+...
2 3 4 n

4,

psan

1—£+_—i+...+(—1)”71£+
2 31 4l n!

HOJIBSySICL IMPU3HAKOM CXOJUMOCTHU 3HAKOIICPECMCHHOT'O psiJid, UCCIICAOBATL HA CXOAUMOCTDb

O0BLeKT OLleHKH

Kpurepuu ouenku pesyiabrara

3] 3HaHWe OCHOBHBIX NOHSATHH
METOI0B MaTeMaTH4YeCKOT
aHaM3a, TMCKPETHOW MaTEMaTHKH,
TEOpUU BEPOSITHOCTH
MaTeMaTHYECKOM CTATUCTUKH;

n
(8}

u

Ouenka «5», €Cld CTYACHT: BIIOJIHE CAMOCTOSITEIBHO,
TIIATETFHO CBOEBPEMEHHO BBIMONHIET 3a/laHue, CBOOOHO
MPUMEHSIOT (POPMYIIBI I OTMPENETCHUsI CXOIUMOCTH Psiaa,
yYMENI0 TIONB3YeTCsl CHPaBOYHBIM MaTepHaaoM, OMIMOOK B
pelmIeHNH HE JIeJaeT, HO JIONMYCKAeT HE3HAYMTEIIbHBIC
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I11 3HaHMe OCHOBHBIX MHOHITHUUA H
METOIOB MaTEMATUYECKOTO
aHaanu3a;

HETOYHOCTH.

Ouenxka «4», ecaum CTYINEHT: 3aJaHUE  BBINOJIHIET
CaMOCTOSITENIbHO, HO €  HEOOJBIIMMHU  3aTPyIHEHUSIMH;
CIPAaBOYHBIM MaTEPHUAJIOM IOJIb3YETCS, HO OPUEHTHPYETCS B
HUX C TPYJOM; IIPH BBINOJIHEHUH PaOOThI 1OMyCKaeT OUIMOKH -
BTOPOCTEIICHHOIO XapakTepa, KOTOPbIE MCIPABIAET IIOCIE
3aMEeYaHuil y4MTenss M YCTpaHseT CaMOCTOATEeNIbHO 0e3
JIOTIOJTHUTEIIBHBIX MOSCHEHU;

Ouyenka «3», eciu CTYIGHT: 3a/JlaHUE BBIIOJIHAET
HEYBEPEHHO, HO OCHOBHBIE TMpaBWia HX O(QOPMIICHHA
coOuro1aeT, paboTy BBIIOJIHSAET HECBOEBPEMEHHO, JOIMYCKAET
CyIIECTBEHHBIE OMIMOKHU, KOTOPBIE MCIPABISET MO YKa3aHHUIO U
C MIOMOUIBIO YUUTEIS.

Ouenka «2», €Clli CTY/ICHT: HE BBIIIOJIHSAET paboTy,
3aJJaHd€ BBINOJHSAET TOJBKO C TIIOMOUIbIO YUUTENIsd M
CHCTEMaTHUYECKH JIOMYCKAaeT CYIIECTBEHHBIE OIIMOKU

IIpakTnueckas padora Ne6

3aganue: BoInoaHUTH 331aHKs 110 BapUaHTaM

Yci0BuA BLINOJHEHUS 3aJaHUS

1. MecTo BBIIOIHEHHUS 3a0aHUa KaOnHeT «MaTeMaTuKu))
2. MakcumaiabHOE BpeMsl BBINIOJTHEHUS 3a1aHus: 60 MUH.
3. BwI moxete Bocnionb3oBaThes yaeouukom aist CI1O E.B. ®ummmonoBa MATEMATHUKA;
OEHUKC 2008; yueonukom st CI1O B.I1. Omensuenko MATEMATUKA; ®PEHUKC 2011.

31112

BrinosHUTh 3a1aHNE TUCBMEHHO. Y CTAaHOBUTH COOTBETCTBUE M OTBETUTH Ha MTOCTABJICHHBIE BOIIPOCHI.
1. SBustercs mu MHOXKECTBO Bcex aTOMOB COJIHEYHOU CUCTEMBI OECKOHEUYHBIM?
2. CocTaBUTHh CHHCOK DJJEMEHTOB MHOXECTB, 3aJaHHBIX IOCPEACTBOM XapaKTEPUCTUUYECKOTO

MpHU3HAKA:

a) X={x| X’ —2x-15=0}%;
6) X={x | X2 +2x+15= O};
B) X={x | xeN, -4<x<3}.

3. Omnmucars MHOXKeCTBa TOYEK M IUIOCKOCTH TaKUX, UTO:

a) (M| OM=5};
6) {M | OM <5};
B) (M| AM=BM}.

BOooN o0 &

Kakas pasuuna B 3amucsax AeBu A < B?

Pasub! 11 MHOXecTBa {{1,2}, 3} u {1, 2, 3}?

Bepno mu, uto {1, 2} e{{1, 2, 3}, {1, 3}, 1, 2}?

Bepno i, uto {1,2} & {{1, 2, 3}, {1, 3}, 1,2}?

Asnsiercs 1 MHOKECTBO {0} mMycThIM?

Jloka3aTh, 4TO CYIIECTBYET TOJIBKO OJHO IIYCTOE€ MHOKECTBO.

0. IIpusectu npumep Takux MHOKeCTB 4, B, u C,ut0o AeB, BeCu A £ C.

11. TIpuBecTH npuUMep TAKOTO MHOXECTBa B, 4T0 115l HEKOTOporo A ogHOBpeMeHHO AeB u A SB.
12. Haiitu MHOXecTBO-cTenienb P(A4) muoxxectBa A={1, 2, 3, 4}.
13. Haiitu MmHOXecTBO-cTenieHb P(A4) muoxkectBa A={{1, 2}, 3, 4}.

14. MoeT 11 y MHOKECTBA OBITh:
a) 0 TOIMHOKECTB;

0) 7 MOIMHOXKECTB;

B) 16 MOMHOXKECTB.
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15. s KaXIbIX IBYX U3 CIEAYIOIIUX MHOXKECTB YKa3aTh, SIBIISIETCS JIM OJHO U3 HUX MOJMHOXECTBOM
npyroro: A={1}, B={1, 2}, C={1, 2, 3}, D={{1}, 2, 3}, E={3, 2, 1}, F={{1, 2}, 3}.

16. Haiitu o0bennHeHME, TTIEpEceYeHUE, PA3HOCTh U CHMMETPUUYECKYIO PA3HOCTh MHOXKECTB A U B,
eciu

a) A={1, 2, 3, 4,5}, B={2,4,6,8,10}; 0) 4={a, 0, B, T, 1, ¢}, B={a, B, I, K, H};

B) A={a, B, I, K, U, M, H, 0}, B={B, K, 1, 0, M, I1, C, O };

r)4={0,1,2,3,4,5,6,7}, B={3,4,5,6,7,8, 9, 10}.

17. Haiitu o0bennHenue, nepeceyeHue, pa3HoCTb U CHMMETPUUYECKYIO Pa3HOCTh MHOKECTB A U B,
€CJlIn

a) A={a|ae(-7; 1]}, B={b|be[-3,4]}; 6) 4={a | ac[-7; 11}, B={b| be(-3,4)};

B) A={a|ac[-7: D)}, B={b|be[-3,4)}; 1) A4={a | ae(-7; 1)}, B={b|be(-3,4)}.

18. Janbl  ciaemyromue — uucioBele  MmHOXkectBa:  A={1,3,5,7,9,11}, B={2,5,6,11,12},
C={1,2,3,5,9,12}. Haiitu MHOXXeCTBa, KOTOpble OYIyT IOJyde€Hbl B pPE3yJbTAaTe BBIIOIHECHUS
CJICTYIOIIUX OTICPAITHA:

a) (A0C)AB; 6) (AL1C)\B; B) C\BA4,;

r) ALBOC; o) B(4C); e) (BAC)JA.

19. Hanbl  chenyromue — yucioBele  MHOkectBa:  A={1,3,5,7,9,11}, B={2,5,6,11,12},
C={1,2,3,5,9,12}. Haiitu MHOXeCTBa, KOTOpble OyIyT IMOJY4YEHBl B pE3yJbTaTe BBINOJTHEHUS
CHEAYIOUIMX ONEpalyid:

a) (AL C)\(BAA)\C; 6) (CLUBAA)N(CLIA); B) (A\C)[I (BAC);

r) (C\B)[ (A\O); n) (BAC)[] (A\B)[1[1 (C\4); e) (AL1C) A (BLIA)\C.

0. 3amTpny1/1Te Ty 4acTh AWArpaMMBbI, KOTOpasi COOTBETCTBYET CIIEAYIOIIEMY MHOXKECTBY:
a) (4 DB)\C, 0) (AUB)U (CAB); B) (AAB)LIL € \ B);
r) (C\B)J (A\C); n) (A\C)[J (BAC); e) (CAA)\(B[1A4).

. 3aI_HTpI/IXYI/IT (] Ty qacCTb ,ZLI/IanaMMLI KOTOpaSI COOTBCTCTByeT CJ'IC,ZLYIOIJ_ICMY MHO)KCCTBy
IA

a) (4 0 B)\ (C 0 B); 6) (A\B)J C\ B): B) (C\ 4) [ [1C\B);
1) (C\A) 0 0 €\ B); 1) (C\B)[] (A\C); e) (A11C) A (BOANC.

22. 3anucaTh MHO)KGCTBO I/I306pa)KeHH06 c HOMOH.ILIO KpyroB Diliepa Ha pUCYHKE:

a) 0

T G

D@ E &

23. Cnenyer mm u3 A\B=C yrBepxaenune A=BUC.

24. Cnenyet nu u3 A=BUC ytBepxaeane C=A\B.

25. Jlokazatb, uto ecau BCA |, to AuB=A u ANB=B.
26. Jlokasatb, uto eciiu AUB=A, To BCA.

217. Jlokazartp, uto ecniu ANB=B, To BCA.
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28.
29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

CymiecTBYIOT Jin Takue MHOXecTBa A, B u C, uro ANB#J, ANC=Z (ANB)\C=J.

MHOXeCcTBO A COCTOMT M3 HATypalbHBIX YETHBIX YHUCEN, MHOXKECTBO B — W3 HaTypaJbHBIX
qucen, Aenamuxcs Ha 3. M3 Kakux 4ucen COCTOUT MHOKECTBO ANB?

MHOXeCTBO A COCTOMT M3 HATypalbHBIX YETHBIX YHUCEN, MHOXKECTBO B — W3 HaTypaJbHBIX
quces, Aeamuxcs Ha 3, MHOkecTBO C — M3 HaTypaJIbHbIX uucel, aemsmuxcs Ha 12. M3 kakux
YHCEJI COCTOUT MHOKeCTBO ANBNC? N300pa3uTe MHOXKECTBA C IIOMOIIBIO KPYTroB Dijepa.
MHOkecTBO A COCTOUT U3 HATYpaJIbHBIX YKCEIN, AeNAIIXcsa Ha 4, MHOKECTBO B — u3
HATYpaJIbHBIX YHCEN, NeJSIUXCs Ha 6, MHOKecTBO C - M3 HATYpaIbHBIX YMCEIN, MENSIIUXCS Ha
15. VI3 kakux 9mces COCTOUT MHOXKeCcTBO D=4ANBNC? N300pa3ute MHOXKECTBA C TIOMOIIBIO
Kpyros Jiepa.

Crapelmunii MaTeMaTHK Cpeayu MaXMAaTUCTOB U CTAPEHMIIMI IaXMaTUCT CPEIU MATEMATUKOB —
3TO OJMH U TOT € YEJOBEK WU (BO3MOXKHO) pa3Hble?

Jlyymnii MaTeMaTHK Cpey AaXMaTUCTOB U JIYUIIHI IIaXMAaTUCT CPEU MAaTEMaTUKOB — 3TO
OJIMH U TOT K€ YEJIOBEK MM (BO3MOXKHO) pa3Hbie?

Kaxx1p1i1 necsTolii MaTeMaTHK — IIAXMATHUCT, a KaXbIH MATHIN IIaXMaTUCT — MaTeMaTuk. Koro
00JIbIIIe — MATEMATUKOB WJIM IIAXMATHUCTOB — M BO CKOJIbKO pa3?

Mo3keT i MHOKECTBO JIBYX OTIIOB U JIBYX JIeT€l COCTOSATH U3 Tpex 4yenoBek? B kakom ciydae?
Ha oxpyxnoctu BeiOpanbl 1000 Genbix Touek u oHa yepHas. Yero Ooibliie — TPEyroJbHUKOB
C BepIIMHAMU B O€JbIX TOYKAX HJIA YE€THIPEXYTOJbHUKOB, Y KOTOPHIX OJHA BEPIIMHA YEpHas, a
ocTajbHbIe TpU Oernbie?

Kakux nonMuoxxectB 6osbiie y 100-31eMEHTHOTO MHOKECTBA: MOILMHOCTH 57 MM MOIIHOCTH
437

W3 15 cnopTcMeHOB, 3aHUMarommxcs OokcoM wwim O0opbboii, 10 — Ookcepbl. CKOJIBKO
CIIOPTCMEHOB 3aHMUMAIOTCSI 000MMHU BUJAMH CIIOPTa, eciii 60pbh0oit 3aHuMaercs 8§ 13 HUX?

N3 45 xypcanToB 25 tonomieit. 30 kypcanToB yuyatcs Ha 4 u 5. 28 - 3aHUMAIOTCSl CIIOPTOM, U3
Hux 18 roHomel u 17 xopomucToB. 15 roHOWIEH ydarcs HAa 4 U 5 W 3aHUMAIOTCS CIIOPTOM.
CKOJIBKO IOHOIIEH MPH TOM MOTYT OBITh XOPOITUCTAMU?

B aByx rpynmnax yuartcs 50 kypcantoB. [[nst mpuOBITHS B MHCTUTYT 12 M3 HUX MONB3YIOTCS
aBToOycoM, 18 moOuparorcs memkoMm, 7 W UIyT, U €ayT B aBToOyce. Mcmonb3ys Teopuio
MHOXECTB, HAlAUTE:

CKOTBKO YeI0BEK WU JOOMPAIOTCS MEMIKOM, WIH MOJIb3YI0TCs aBTOOycoM?

CKOIBKO 4eJI0BEK MOIb3YITCS TOIBKO aBTOOYCcOM?

CKOJIBKO Y€JI0BEK MOJIb3YIOTCS APYTUM TPAHCIIOPTOM?

Ha nmepBom kypce B oaHol rpymme yudatcs 40 kypcanToB. M3 HUX MO Teopuu rocyaapcTa u
npaBa MUMEIOT Tpoiiku 19 uenoBek, mo mH(pOpMaTHKEe W MareMaTuke - 17 dYenoBeK U MO
¢busKkynpType — 22 denoBeka. TOJIBKO MO OJHOMY MPEAMETY UMEIOT TPOWKH: MO TEOPHUH
rocyiapcTBa u mpaBa — 4 uenoBeka, Mo MHPOpMATHKE U MaTeMaTthke — 4 dYelnoBeKa U 1O
¢uskynbType — 11 yenoBek. 7 4eI0BEK UMEIOT TPOMKHU U 10 UH(POPMATUKE U MaTeMaTUKe, U 1O
GuU3KyIbTYpe, U3 HUX 5 UMEIOT TPOWKH U 10 TEOPHH rocynapcTa U mpaba. CKOJTBKO YeIOBEK
yuutcst 6e3 Tpoek? CKOJIBKO YeJIOBEK UMEIOT TPOUKH TI0 IBYM U3 TPEX TUCIUTIINH?

[TepBas pota 1-ro kypca coctout u3 70 kypcantoB. 13 HuxX 27 3aHUMAIOTCS B APAMKPYKKe, 32
— TOIOT B XOpe, 22 — yBiekaroTcs cnoptoM. B npamkpyxke 10 kypcaHTOB U3 X0pa, B Xope 6 —
CIIOPTCMEHOB, B JPAMKPYKKE 8 CIOPTCMEHOB; 3 CIIOPTCMEHA MOCEMIAIOT U IPAMKPYKOK U XOp.
Haiitu:

CKOJIBKO KYpCaHTOB HE IMOIOT B XOPE, HE YBJIEKAIOTCS CIIOPTOM M HE 3aHUMAIOTCS B
JIpaMKpYyKKe?

CKOJIBKO Y€JIOBEK, 3aHUMAIONTUXCS B PAMKPYXKKE U B XOP€, HE 3aHUMAIOTCS CIIOPTOM?
CKOJBKO CIIOPTCMEHOB ApaMKpyXk Ka HE TOI0T B Xope?

CKOJIBKO TOOIIHUX CIOPTCMEHOB, HE TTOCEIIAOIINX IPAMKPYKOK?

CKOJIBKO CTIOPTCMEHOB TIOCEIIAIOT XOP UK APAMKPYKOK?

CKOJIBKO YBIIEKAIOTCS TOJIBKO CIIOPTOM?
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O0BEKT OLleHKH

Kpurtepun oneHnku pesyiabrara

3/ 3HaHWe OCHOBHBIX NTOHATHH 1
METOI0B MaTeMaTHIeCKOIO
aHanusa, JUCKPETHOU
MaTeMaTHKH, TEOPUU BEPOSTHOCTU
M MaTEMAaTHYECCKON CTaTUCTUKH;
112 3Hanne OCHOBHBIX ITOHATHI
JUCKPETHON MaTEMaTHKU;
MepeUYnCIICHUE CBOMCTBaA
omepauuid HaJl MHOXECTBAMM,

Ouyenka «5», eciau CTYACHT: BIOJIHE CaMOCTOSITEIBHO,
TIIATEIHHO CBOCBPEMEHHO OTBEYAET Ha MOCTABJICHHBIE BOIIPOCHI,
BBIMIOJIHACT 3aJaHue, CBOOONHO TpUMEHseT (OopMynsl |
CBOMCTBa, YMEIO TOJb3yeTCd CHPAaBOYHBIM MaTepHajoM,
OIIIHMOOK B peliCHUNU HE ACJIACT, HO JOIMYCKACT HC3HAYUTCIIbHBIC
HETOYHOCTH.

Ouenxka «4», eciu CTYINEHT: 3aJlaHU€  BBIIIOJIHSET
CaMOCTOSITENIbHO, HO €  HEOONBIIMMH  3aTPyIHCHUSIMH,
CIIPaBOYHBIM MATCPUAJIOM ITOJIB3YCTCA, HO OPUCHTUPYCTCS B HUX

CBOICTBa OTHOLICHHUIA. C TPYAOM; MpHU BBIIOJIHEHUH pabOTHl JOMYCKAeT OIIUOKU -

BTOPOCTCIICHHOI'O  XapaKTEpa, KOTOPLIC HCIPABIIACT IIOCIIC

3aMEYaHUN y4yuTelnss W  YCTpaHsEeT CaMOCTOSTENbHO 0e3
JIOTIOJIHUTEIIbHBIX MTOSICHEHUN;

Oyenka «3», €CIM CTYIEHT: 3aJaHUE  BbIIOJHACT
HEYBEPEHHO, HO OCHOBHBIE IMpaBWJa HUX OQOPMIICHHS

cobmroiaeT, paboOTy BBIMOJHSIET HECBOEBPEMEHHO, JOIYCKaeT
CYIIECTBEHHBIE OIIMOKH, KOTOPBIE MCIIPABIISET N0 YKA3aHUIO U C
MIOMOIIBIO YYHUTEIIS.

Ouenka «2», ecnyu CTYICHT: HE BBINOJHIET paboTy, 3aJjaHuE
BBINIOJHSIET TOJBKO C TOMOIIBIO YYHTENS M CHCTEMAaTHYECKU
JIOTTYCKAET CYIIECTBEHHbIE OIMOKU

IIpakTnueckas padora Ne7

3ananue: BomogHUTH 3aaHUS 110 BapHaHTaM.

YciioBuA BLINOJHEHNUS 3a1aHUA

1. MecTo BBIIOIHEHHUA 3a0aHua KaOuHeT «MaTeMaTUKH»

2. MakcuMabHOE BpeMsl BBITTOJIHEHUS 3aaHus: 60 MUH.

3. Bb1 moxeTte Bocnionb3oBatbes yueoHukom st CI1O E.B. ®unumonoBa MATEMATUKA;
OEHUKC 2008; yaeorukom s CITO B.I1. Omensuerko MATEMATUKA; ®PEHUKC 2011.

31113

1. U3 xop3uHbl, B KOTOpOH HaxonsaTcs 4 OeibIX W 7 4epHBIX LIapa, BBIHUMAIOT OJUH wap. Hailitu
BEPOSATHOCTH TOTO, UTO LIAP OKAXKETCSA YEPHBIM.

2. Ompenenuts BEPOSTHOCTb NOSBICHHS «repOa» mpu OpOCaHUN MOHETHI.

3. B kopsune 20 mapoB: 5 cuHUX, 4 KpacHBIX, OCTAILHBIC YepHBIE. BRIONparOT Hayady OJWH mIap.
OnpenenuTs, C KaKOW BEPOSITHOCTBIO OH OYyJIeT IIBETHBIM.

4.  CoOwiTE A COCTOMT B TOM, YTO CTAaHOK B TE€UYEHHE dYaca MOTpeOyeT BHHUMaHHUsS padbouero.
BepositHocTs 3TOTO cOOBITUS cocTaBnseT 0,7. OnpenenuTb, ¢ KaKOW BEPOSATHOCTHIO CTAHOK HE
notpe0yeT BHUMAaHUS.

5. B onnoii kop3uHe HaxonATcs 4 OeNbIX U 8 YepHBIX MIApOoB, B Apyroil — 3 6enbix u 9 yepHbix. 13
KaX/10i KOp3MHBI BBIHYIM N0 mapy. HaiiTu BepoATHOCTH TOro, uro o0a IIapa OKaxyTcs
OeNbIMHU.

6.  Bpocator aBe Mmonersl. OmnpenenuTtb, ¢ KaKOil BEpPOATHOCTHIO MOSBUTCS «repO» Ha o00eux
MOHETax.

7. Bmotepee 100 6mieroB. PaspirpsiBaercs ouH BeIUTpsiil B 200 pyOrieid u ABaaaTh BHIMTPHIILIEH
o 50 py6neit. Ilycte X — BennunHa BO3MOKHOTO BBIMTPHINIA IS YEIOBEKa, UMEIOIIEro OJHH
6uner. CocTaBUTh 3aKOH paclpeaeseHus STOH cly4aifHO! BeTMUnHBI X.

8.  CnyuaitHas BenmumHa X 3a7jaHa 3aKOHOM PacTpeeTICHHS:
1 4 6
0,1 0,6 0,3

Haiitn ee MaTeMaTHUECKOE OKUIIAHUE.
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0. CornacHo CTaTUCTHKE, BEPOSITHOCTh TOTO, UTO IBAAUATHIISITUIICTHUI YEIOBEK MPOKUBET €I1Ie
rof, pasHo 0,992. Komnanus npemaraer 3actpaxoBath ku3Hb Ha roa Ha 1000 y.e. ¢ ymiaroit
10 y.e. B3HOCa. OnpenenuTh, KaKyto MPUObLIb 0KUAACT KOMIIAHUS OT CTPAXOBKH OJHOTO
JBAJLATUIITUIIETHETO YEJIOBEKA.

10. CnyyaliHas BenuurHa X 3aJlaHa 3aKOHOM pacipeieiCHuUs:
1 3) 8
0,1 0,2 0,7

Haiitu qucniepcuio u cpegHee KBaapaTUYHOE OTKIIOHEHUE 3TOM CIy4ailHON BETMYMHBI X.

11.

Crnyuaiinple BenmuuHbl X ¥ Y 3aJaHbl 3aKOHOM pacnpeneneHus. Hailtu matemarnueckoe

OXKHJIAaHUE THX CIIyYaWHBIX BEJIMYMH U ONPEICIUTD 10 TadIuIaM, Kakas U3 JaHHBIX BETHYHH
6onee paccesina. [Toacuutars aucnepcuu D(X) u D(Y). Yoenutscest, uro D(X)>D(Y).

X

2 20 28 50
1 1 1 1
4 4 4 4

23 25 26

1 1 1

4 4 2

O0BeKT OeHKH

Kpurepun oueHku pe3yJjbTara

31 3HaHWE OCHOBHBIX NOHATUM H
METOJI0B MaT€MaTUYECKOr0 aHaIN3a,
JTUCKPETHONH MaTeMaTUKH, TEOpUu
BEPOSITHOCTH U MaTEeMaTUYECKOH
CTaTUCTUKH;

12 3nanue Teopun BEPOATHOCTH U
MaTeMaTH4YeCKON CTaTUCTUKH;
(dhopMyIpoBKa KIJITACCHYECKOTO
ONpeIETIeHUS] BEPOSITHOCTH;

Ouenka «5», eciau CTYAEHT: BIIOJIHE CaMOCTOSATENbBHO,
TIIATEJIEHO CBOCBPEMEHHO BBITIONHSIET 3aJaHue, CBOOOIHO
INpUMEHsIeT (OpMYJIbI MPU BBIYUCICHHH BEPOSTHOCTH, YMEJO
MOJI3YETCS CIIPABOYHBIM MAaTEPHAJIOM, OIIMOOK B PEIICHUH HE
JIeTIaeT, HO JAOIYCKaeT He3HAYNUTENIbHbIE HETOUHOCTH.

Ouenxka «4», ecnu CTYIEHT: 3aJlaHUE€  BBIIOJHSET
CaMOCTOATENIFHO, HO C  HEOONBIIMMH  3aTPyJHECHUSIMH;
CIPaBOYHBIM MaTEpPHAJIOM MOJB3YETCs, HO OPUEHTUPYETCS B
HUX C TPYJOM; IPH BBIMOJIHEHUH PaOOTHI TOMYCKaeT OUIMOKHU -
BTOPOCTETNIEHHOTO XapakTepa, KOTOPBIE WCIPABISET TIOCIe
3aMeYaHuil yuMTenss M YCTpaHseT CaMOCTOATEeNbHO 0e3
JIOTIOJTHUTEIBHBIX TTOSICHEHHI;

Oyenka «3», eclu CTYIEGHT: 3aJlaHU€ BBINOJHAET
HEYBEPEHHO, HO OCHOBHBIC TIpaBWia UX odopmieHus
coOumo1aeT, paboTy BBIMOIHSAET HECBOEBPEMEHHO, TOIMYyCKaeT
CyIIeCTBEHHBIE OMMOKH, KOTOPBIE MCIIPABIISIET MO YKA3aHHUIO U
C TIOMOUIBIO YUUTEIS.

Ouenka «2», ecnv CTYJCHT: HE BBIIIOJIHAET padoTy, 3aaHHe
BBINOJIHSAET TOJBKO C MOMOILIBIO YUUTEISI U CUCTEMAaTHYECKU
JIOTTYCKaeT CYHIECTBEHHbIE OUTMOKHU

IIpakTuyeckas padora Ne8

33}]3]—[1/16: BrinmonHuTh 3a1aHus MO BapHuaHTaM.

YciaoBua BbINOJIHEHUA 3aJaHusA

1. MecTo BBIOIHEHHUS 3aJaHuA KaOnHEeT «MaTeMaTUKm)
2. MakcuMabHOE BpeMsl BBITTOJTHEHUS 3a1aHus: 60 MUH.
3. Bb1 moxeTte Bocnionb3oBatbes yaeoOHuKoM s CI1O E.B. ®unnmonoBa MATEMATUKA;
®EHUKC 2008; yueornukom mist CI1O B.IT. Omensuenko MATEMATUKA; ®EHUKC 2011.

31 I13
3aganue:
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1. Pemuth KOMOMHATOPHYIO 3a/1a49y.
2. HaiiTu BEpOSITHOCTD COOBITHSI.

Bapu .

AT 3amanue 1. Pemuth kOMOMHATOPHYIO 3a7a4dy. | 3amaHue 2. HailTu BEepOSITHOCTD COOBITHS.

1. 1. CKoJIBKO pa3IMYHBIX MTePECTaHOBOK MOXKHO | 1. B simuke 18 uépHbiX, 3 cuHMX, 2
cnenatb u3 OykB coBa KMATEMATUKA»? | kpacHbix. Beinynu oqun map. Haiitu
2. CKonbKUMH c1ioco6amu u3 rpymisl B 20 BEPOSATHOCTh TOT'O, YTO BBIHYJIM YCPHBIN WU
YeJI0OBEK MOKHO COCTaBUTh KOMAHJly U3 TPE€X | KpacHBIH mwap.

YEeJI0BEK? 2. B rpynme 15 roHomei u 13 neByiex.

3. CKOIBKHMH CITIOCOOaMH MOKHO BBIOpATh Bribupaem nByx denoBek. Kakosa

JBYX 4eNoBeK U3 12, eciii 0JIMH U3 HUX BEPOSATHOCTH TOTO, YTO BHIOEPYT IOHOUITY U
JIOJKCH OBITH cTapiie? JICBYIIKY.

2. 1. CkoJIbKO TPEX3HAYHBIX YHCEJI MOKHO 1. B rpynme 4 roHouu u 16 geBymiex.
COCTaBUTb U3 MIPOCTHIX YHUCET, ECIIU KaXaast Bribupaem nByx yenosek. Kakoa
U3 3TUX HUGP MOXKET MOBTOPATHCA? BEPOSATHOCTH TOTO, YTO BHIOEPYT FOHOIILY
2. V13 BOCbMHU HaMEYEHHBIX KaHIU/IaTOB WIH JEBYLIKY?

HY>KHO BBIOpATh TPEX TPEHEPOB OJIMHAKOBON | 2. B simuke 6 4epHBIX U 3 KpacHbBIX 1Iapa.
cnenuanu3auuy. CKoJabKuMuU ciocodaMu Ecnu nepBslii pa3 BBIHYJIM KPACHBIN 1IAp, TO
MO3KHO 3TO cJlieiarh? MPEIOCTABISETCS MPABO BBIHYTH €Il pa3

3. Ectb xuuru 8 BugoB. CKOJIBKHUMU map. KakoBa BepoSATHOCTB TOTO, 4TO 00a
crocob6amMu MO>KHO COCTaBUTh HAOOPHI U3 pa3a BBIHYJIA KpacHBIN map?

YEThIPEX KHUT?

3. 1. CkOIBbKO pa3IUYHbIX JBYX3HAYHBIX YHCEI 1. Ectp 100 x)xetonos ot 1 1o 100. Kakosa
MOXHO o0pa3zoBaTh u3 uudp 1, 3,4, 5 mpu BEPOSITHOCTH TOI'0, YTO HOMEP HayJady
YCIIOBUH, YTO B KKJOM YHCIIC HET B3sTOrO *KeToHa kpareH 30 wim 137
OJIMHAKOBBIX 1TUDP? 2. B simuke 12 meraneid ctaHAapTHBIX U 8
2. CKOJIBbKO pa3IMYHBIX KOMOMHAIIMM O ceMb | HeCTaHAApPTHBIX. BriHyH mooyepeaHo
OyKkB MOKHO cocTaBuT 3 31eMeHTOoB O O N S | wetsIpe neranu. KakoBa BeposTHOCTB TOTO,
N O S? YTO BCE YEThIPE AETaIMN CTaHAAPTHBIE?

3. CKOJNBKHMH CTIOCOOAMH MOYKHO BBIOPATh
Tpex Hanaaaomux u3z 10?

4, 1. CkosbKO TPEX3HAYHBIX YHCENT MOKHO 1. B smuke 10 uepHbIX, 7 cuHUX, 13
COCTaBHTb U3 IUGD 2, 5, 9, ecau kaxaas KpacHbIX. BeiHynu oqun map. Haitu
nugpa BXOAUT B U300pakKEHHE YKCIIA TOJIBKO | BEPOSITHOCTh TOTO, YTO BBIHYJIM CUHUMN WIIN
OJlUH paz? KpacHbIH 11ap.

2. CKOJIbKO MOXKHO COCTABHTh CUTHAJIOB U3 6 | 2. B smmke 12 nmeraneid cTaHmapTHBIX U 8
(1aXXKOB Pa3NUYHOrO 1IBETA, B3ATHIX 110 ABa? | HECTaHIAPTHBIX. BbIHYIM moouepeHo

3. CKONBKIMH CIOCOOAMH MOKHO COCTaBUTh | YeThIpe AeTand. KakoBa BEpOsSTHOCTH TOTO,
HaOopbl HOBOrOAHMUX OTKPBITOK, €CITH UX YTO BCE YEThIPE AETAIN HECTaHAAPTHBIE?
uMeeTcsl B Hamu4Iuu 9 BU10B? (OTKPBITKH B

Habope MOT'YT OBTOPSATHCS).

5. 1. CkonpkuMu crioco6aMu MOKHO BBIOPATh 1. U3 xonoxsl, congepxatueit 36 kapT,

JIB€ TOYKU U3 CEMU TOUYEK Ha NPSIMON? HayJady u3BJIeKaeTcs ojHa kapTta. KakoBa

2. CKOJIBKO «CIIOB», KQXKI0€ U3 KOTOPHIX BEPOSTHOCTH TOTO, UTO BBIHYTA KapTa Aama

COCTOUT M3 MATU PA3TUYHBIX OYKB MOXKHO WM KapTa MUKOBOW MacTu?

coctaBUTh U3 OykB ciioBa ObPA3? 2. B simuke 12 Genbix ¥ 6 4€pHBIX IIApOB.

3. CkonbKkMMH crioco0amMH MOKHO BbIOpaTh 6 | Beinynu noouyepenno tpu mapa. Kakosa

KHHT 110 HHpopMaTuke u3 8? BEpPOSITHOCTH TOTO, YTO BCE TPH IIapa
yepHbIe?

6. 1. CkobKO pa3IMYHbIX EPECTAaHOBOK MOKHO | 1. BepositHoCTh nomnaganus urpoka Nel B

cnenatpb u3 OykB coBa KMATEMATUKA»?
2. CkonbkuMHu crioco0amu U3 rpymisl B 20

MmuieHs pasHa 0.9, a urpoka Ne2-0.4 .
KakoBa BepOsITHOCTb TOTO, UTO XOTSI OBl
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YeJI0BEK MOKHO COCTaBUTh KOMaHy U3 TPEX
YeJioBeK?

3. CKONbKUMH CTTIOCOOaMH MOYKHO BBIOpATh
JIBYX 4€JIOBEK U3 12,eciii OA1H U3 HUX
JIOJIKEeH OBITh cTapie?

OJIMH M3 UTPOKOB MOPA3UT LI€JIb, €CTIN OHU
CTPEJSAIOT HE3aBUCUMO JIPYT OT JIpyra.

2. B nepBowm simmuke 1 Genblid, 2 KpacHBIX U 3
CUHUX L1apa, BO BTOPOM SIIIUKe 2 OembIX, 6
KpacHbIX U 4 cuHUX 1mapa. U3 kaxxaoro
SIILMKA BBIHYJIM 110 0JlHOMY 11apy. KakoBa
BEPOSATHOCTH TOTO, YTO CPEIU BHIHYTHIX
apoB 00a CHHH.

7. 1. CkoJIbKO TPEX3HAYHBIX YHCEJI MOKHO 1. Ectp 100 xxetonoB ot 1 no 100. Kakosa
COCTaBUTb U3 MIPOCTHIX YHUCEN, ECIIH Kaxaas BEPOSITHOCTh TOT'O, YTO HOMEP Haynayy
13 3TUX ITUGP MOXKET MMOBTOPSITHCS? B3SITOTO JkeToHa KparteH 11 umu 137
2. VI3 BocbMH HaMEUEHHBIX KaHIUIATOB 2. B mepBoM simuike 3 OenbIX U 5 CHHUX
HY>KHO BBIOpATh TPEX TPEHEPOB OJIMHAKOBOM | IIapOB; BO BTOPOM siIIuKe 4 OesbIX, 3 CMHUX
cnenuanu3anuu. CKOIBKUMH CIIOCOOaMu u 1 u€pHbIil. 3 kaxx10ro gmuka Hayauy
MO3KHO 3TO cJlieiarh? BBIHYJIM 110 OJHOMY Iapy. Kakosa
3. CKOIIBKHMH CITOCOOaMH MOYKHO BEPOSTHOCTH TOTO, 4TO 00a 1mapa Oemnpie?
pacnpeaenuTh ATk J0JDKHOCTEH MEXITy
IATHIO JIMLIAMU, U30PAHHBIMU B IPE3UIUYM
CIOPTUBHOTO 001ecTBa’?

8. 1. CkoibKO pa3nuyHbIX JBYX3HAUHBIX uncen | 1. B smuke 15 ulpHbIx, 4 cuHux, 25
MO>HO 00pa3zoBaTh u3 nudp 1, 3, 4, 5 npu KpacHbIX. Beinynu oqun mwap. Halitu
YCIIOBUH, YTO B Ka)KJIOM YHCII€ HET BEPOSATHOCTH TOTO, YTO BBHIHYJIN YEPHBIN WIN
OJIMHAKOBBIX U(pp? KpaCHBIH 1m1ap.

2. CKOJIBKO pa3IMYHBIX KOMOMHANWH 110 ceMb | 2. B rpynme 12 roHomiel u 18 neBymiek.
OyKB MOXXHO cocTaBUTh U3 31eMeHToB O O N | BriGupaem nByx uenoBek. Kakosa
SNOS? BEPOSITHOCTH TOTO, YTO BBHIOpAIIN IOHOITY U
3. B Gpuraze u3 25 yenoBek HaJIO BHIACTUTh | JIEBYIIKY.

YeThIPEX YEJIOBEK Uil PaOOTHI B Cany.

CKOJIBKMMH cI0CO0aMH 3TO MOKHO c/ieNaTh?

9. 1. CkoabpKO TPEX3HAUHBIX YHCET MOXKHO 1. B naptuu u3 30 nap o0yBu umeercs 10
COCTaBHTb U3 IUGD 2, 5, 9, ecau Kaxaas nap My’>KCKOH, 8 map »eHCcKoil u 12 nap
u¢pa BXOAUT B U300pakeHHE YKCIia TOJIbKO | J1eTcKoi o0yBu. HaliTu BeposiTHOCTH TOTO,
OJIUH paz? YTO B3sATas Hayady rnapa ooyBu OyaeT
2. CKOJIBKO MOKHO COCTaBHUThH CHTHAJIOB U3 6 | )KEHCKOW WJIN JIETCKOM.
(1aXXKOB Pa3IUYHOIO 1IBETA, B3ATHIX 110 ABa? | 2. B auuke 9 Oenbix u 1 uepHbIil map.
3. Ectb kaUTH 6 BUI0B. CKOTBKUMU Brinynu noovepenno tpu mapa. Kakosa
croco0amMH MOKHO COCTaBUTb HaOOPBHI 110 5 BEPOSATHOCTH TOT'0, YTO BCE TPH 11apa
KHHUT? Oenpie?

10. 1. CkonpkuMu cioco6aMu MOKHO BBIOPATh 1. B naptuu u3 30 nap o0yBu umeercs 10

JIB€ TOYKU U3 CEMU TOYEK Ha MPSMON?

2. CKOJIBKO «CIJIOB», KQXI0€ U3 KOTOPBIX
COCTOUT M3 MATU PA3TUYHBIX OYKB MOXKHO
coctaBuTh u3 OykB coBa OBPA3?

3. CKOJBKO JABYX3HAYHBIX YHCET MOXKHO
coctaBUTh U3 uudp 2,5,8, ecau uudpbl MOTyT
HOBTOPATHCS?

nap My’>KCKOH, 8 map »eHCKoil u 12 nap
neTckoil 00yBu. Haiitu BeposiITHOCTB TOTO,
YTO B3sATasi Hayauy rnapa oOyBH OyJeT He
YKEHCKOM.

2. B siuike 8 OenbiX, 3 YEPHBIX U S5 KEATHIX
mapoB. BeiHymM moodepeiHo Tpu mapa.
KaxoBa BepOsSITHOCTB TOTO, UTO BCE TPH
apa sxenTbie?

O0BeKT OLleHKH

Kputepun onenkn pesyiabrara

3]/ 3HaHWe OCHOBHBIX MNOHATHH W
METOJIOB MAaTEMAaTHYECCKOTO aHaIu3a,
JMCKPETHON
BEpPOSITHOCTH U

MaT€MaTHuKH, TCOpUU

MaTeMaTH4eCKOM

Ouyenka «5», eciy CTYyIEHT: BIIOJHE CaMOCTOSITEIBHO,
TIIATEJIbHO CBOEBPEMEHHO BBIMOJHACT 3aJaHue, CBOOOTHO
pUMEeHsieT (GOPMYJIbI IPYU  BBIYUCICHUH, YMEJO MOJIb3YyeTCs
CIPAaBOYHBIM MaTEpUAJIOM, OIIMOOK B PELICHUM HE JIeNaeT,
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CTaTUCTHKH;

I12 3nanue Teopun BEPOATHOCTH U
MaTeMaTHYeCKOM CTaTUCTHUKHY;
dbopmynupoBka KJIACCUYECKOr0
OIIpe/IeNICHUS BEPOSTHOCTH;

HO JOITYCKAaCT HC3HAYUTCIIbHBIC HCTOYHOCTH.

Ouyenka «4», ecnv CTyISHT: 3aJaHWE BBIMOIHSICT
CaMOCTOATCIIPHO, HO C HCGOHLH_II/IMI/I 3aTPYAHCHUSAMU,
CIPAaBOYHBIM MaTEPUAIIOM TOJIb3YETCsI, HO OPUEHTHPYETCS B
HUX C TPYIOM; TpPH BBIIOJHEHHH pPaOOTHI JIOMYCKaeT
OmMMOKH -  BTOPOCTEIIEHHOTO  XapakKTepa, KOTOpbIC
WCIpABIIICT TIOCIEC 3aMEUaHWUH YYHUTEIS U yCTpaHseT
CaMOCTOSITEIILHO 0€3 IOTIOJIHUTEILHBIX MTOSICHEHUI,

Ouenka «3», ecid CTYICHT: 3a/laHME BBIMOJHAET
HEYBEPCHHO, HO OCHOBHBIC TIpaBWIa UX O(QOPMIICHHS
coOmogaer,  paboOTy  BBIOJHSET  HECBOEBPEMEHHO,
JIOMyCKAeT CYIIECTBEHHBIE ONIMOKH, KOTOPBIC HCIPABIISCT
0 YKa3aHHIO U C TIOMOUIBIO YUUTEIIS.

Ouenka «2», eciv CTYICHT: HE BBINOJHIET padoTy,
3a1aHUC BBIIOJHACT TOJIBKO C IIOMOOIBIO VYYUTCIA U
CUCTEMAaTUYECKH JIOMYCKACT CYIIECTBEHHBIC ONIHOKH

IIpakTHyeckas padora Ne9

3ananue: BomosHUTH 3aaHUS IO BapHaHTaM

Yci10BHA BLINOJTHEHUS 3a1aHUASA

1. MecTo BBIITOJIHEHHUA 3a4aHusI KaOMHET «MaTeMaTHKH»
2. MakcumaabHOE BpeMsl BBIMIOJIHEHUS 3a1aHus: 60 MUH.

3. Bs1 Mokete Bocnionb3oBathest yaueoHukoM aiist CI1O E. B. @mmmmonoBa MATEMATHUKA;
OEHUKC 2008; yueonukom mist CI1O B.I1. Omensuenko MATEMATUKA; ®PEHUKC 2011.

32 111

1. Brauciaurts

yacteit. Omsem: I=

[ e”dx
0

METOJIOM MPSMOYTOJIHHUKOB, pa3ienuB oTpe3ok [0;1] Ha 20 paBHBIX
6.02344, A=026656, &5=424%

[

2. Bbruuciute 1o Qopmyne  mpsMOYrojJbHHMKOB
OTHOCHUTEJIbHYIO IMOIPEIIHOCTH BBIUMCICHUH.

Haiitu  abcomtoTHyO

u

3. I/ICHOJ'IIBYSI METOJ HpHMoerJ'ILHI/IKOB B]':»I‘-II/ICJ'II/ITB

| cos xelx

=] __‘.,Jla-l

¢ 3ama"HbIM marom HAx = 0,05.

[— npu Ax=101.

4, BrruncnuTh MeTOA0M Tpanenuit !

[xcfx mpu Ax=10]1.

5. Brruncinuts MeTOIOM Tpaneunﬁ 0

6. Brrunciaurs MCTOI[OM Tpanenuii o ¥X +

i [:3_1:: +dx+ 2]&‘1

|
7. Brruncnures @
f dx

opu Ax=1025.

paznenuB oTpe3ok [0;4] Ha 40 paBHBIX YacTeH.

8. Beruucinurs ¢ x+1 paznenuB oTpe3ok [0;8] Ha 40 paBHBIX YacTEM.
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ENE

[ toxdx mpu Ax=02_

9. Bremaucioure ©

O0BLEeKT olleHKH

Kpurepun oueHku pe3yjbrara

32 3HaHHMEe  OCHOBHBIX
YHCIICHHBIX METOIOB
perieHus MPUKJIATHBIX
3aJ1ad.

I11 Bragenue ocHOBHBEIMU
YUCIICHHBIMM  METOAAMH
perieHus MPUKJIATHBIX
3aja4;

112 [Tpunoxenue
OTpPEJICTICHHOTO
WHTErpaJia K BBIYUCICHUIO
IUIOIa e IUIOCKUX
¢buryp, o0BEeMOB  Ten
BpalIeHus, My TH,

MPOUJAEHHOTO TOYKOU

Ouyenka «5», ecnv CTYACHT: BIOJHE CAaMOCTOSITEIBHO, THIATEIHHO
CBOEBPEMEHHO BBITIOJHSET 3a/laHUe, CBOOOHO PUMEHSET (POPMYIIBI IPU
BBIYMCIICHMM  TOTPEIIHOCTH,  YMEJIO  IOJB3YeTCs  CIPaABOYHBIM
MaTepuaaoM, OIMMOOK B pENICHWH HE JIeNaerT, JIOITYCKaeT
HE3HAYNUTEIIbHBIC HETOUHOCTH.

Ouyenka «4», eciii CTYJCHT: 3aJlaHUE BBIMIOJIHIET CAMOCTOATENIbHO, HO
C HEOONBIIMMH 3aTPYAHCHUSMHU; CIIPABOYHBIM MaTEPUAJIOM IOJIb3YETCH,
HO OPUEHTHPYETCS B HUX C TPYAOM; IIPHU BBIMOJTHECHUH PAOOTHI IOMYCKAET
OIMMUOKK - BTOPOCTEMEHHOTO XapakTepa, KOTOphIC HCHPABISIET IIOCIIEC
3aMEUYaHUi YYHUTENS U YCTPAHSIET CAMOCTOATEIBHO 0€3 JTOMOTHUTEIbHBIX
MOSICHCHUH;

Ouyenka «3», eClM CTYACHT: 3aJaHWC BBIMOJHACT HEYBEPEHHO, HO
OCHOBHBIE MpaBuia HX OQPOPMIIEHHUS COONIOAET, pabOTy BBIMOJIHSAET
HECBOCBPEMEHHO, JIONYCKACT CYIIECTBCHHBIC  OIMUOKH, KOTOPBIC
HCIPABIIAET MO YKA3aHUIO U C TIOMOIIBIO YUUTETIS.

Ouyenka «2», ecnu CTYACHT: HE BBHINOJHSAET paboTy, 3aaaHue
BBITIOJTHSET TOJIBKO C TOMOIIBIO YYHUTEIS U CHCTEMAaTHYCCKH JOITYCKaeT
CYIIECTBEHHBIE OLTHOKHU

HO

NMPAKTUYECKOE 3AJIAHUE (I13) Ne 3 (koHTposibHast paboTa)

3ananue: BomosHUTH 3aaHUS 110 BapHaHTaM.

YciaoBua BLINOJTHEHUS 3aJaHUAS

1. MecTo BBITTOJIHEHHUSA 3a4aHusI KaOMHET «MaTeMaTUKN

2. MakcuManbHOE BpeMsl BBITTOJIHEHUS 3a1aHus: 80 MUH.

3. Bb1 moxeTte Bocnonb3oBatbes yueoOHukoM i1 CI1O E.B. ®unumonoBa MATEMATUKA;
OEHUKC 2008; yaeorukom st CITO B.IT. Omensuenko MATEMATUKA; ®EHUKC 2011.

V1111, 31 111 112

1 BapuaHT 2 BapvaHT
Teopus npenenos. 2 Teopus npenenos. 2
, x“—4x+3 . x“—5x+3
1. [penen lim paBeH 4. [penen Lim paBeH
x=1 2—x - x—1 5—x
2. YcTaHoBHfe COOTBETCTBHUE! 5. YcTaHOBHJE COOTBETCTBHE!
. x“+2 . X242 . x4+ , x%+5
a) lim ; 6)lim ; b) lim ; 6)lim ;
) x—>)<c>o xZ X—0 X ) x—))ccn xZ X—0 X

8) lim u 6) lim u

x>0 77y X203 71E
1) 1;  2) o, 3)0. 2) 1; 2) o, 3)0.
3. 3HaueHue npenena | 6. 3HaueHue npenena

4+x (x—1) 4+x (x—3)

llmx_)l __XZT paBHO: llmx_>1 _)CZT paBHO:
1) 25; 2) o, 3)0; 4)-25. 1) 2,5, 2) o 3)1,25; 4)-2,5.

JuddepeHunanbHbIe HCYUCTCHUS. JAudpepeHunaibHbIe HCUYNCICHUS.
1. VYcranosure COOTBETCTBHUE Mexay | 3. VYcranosure COOTBETCTBHUE MEXy
GYHKIUSAMU U UX TPOU3BOJIHBIMHU. GYHKIUSAMHI U UX TPOU3BOJIHBIMHU.
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a) f(x)=6 +cos x 1) f(x)=sin x; a) f(x)=sin(5x — 2) 1) f'(x)=3sin( x-2);
b) f(x)=6x +cos X 2) f'(x)= - sin x; 6)f(x)=3cos( x-2) 2 f(x)=5cos(5x — 2)
c) f(x)=6 - cos x 3) f(X)=6 —sinx; |e)fix)=sin(2 — 2x) 3)
2. [pousBomnas ¢Qyuxkmuu  y= e* Inx | f(x)=—2 cos(2 — 2x)
UMECT BUL: 1 1 |4 IIpoussoaHas GyHkIMU Y= X [N X nmeer
a) y=e*Ilnx+ex ; 6)y=e*lnx—ex [ Bun .
9y =ex + Lo y'= ex 1 a)  y=lnx+1; 6)y=exlnx—ex
x x 1 1
3. ubdepenuman pynkuuu  y=2x3 +7x [6)y =x + _; oy =ex _
X X
HUMECT BUI: 3. epeHIral xum y=2x° +7x
1) 6x22¢*;  2) (2x3+7x) dx; nMeeT BI/I%I[ZHq)q) P by
3) (4T dx;  4) (6x2+7) dx; 1) 6x22¢": 2) (2x3+7x) dx;
3) (4x>+7)dx; 4) (6x2+7)dx;
HHTerpajabHple HCHHCTCHUS. HNHTerpajbHbie MCYNCTEHHS.
1 MuoskecTBO BCEX TNIEPBOOOPA3HBIX | 2, MHoOxkecTBO BCEX nepBoOOpa3HBIX
hyskmmn - y=2e* HMeelT BH. byakuun - y=>5e* I/IMeelT BHJL:
a) 2é"; X 6) E e+C; C) 2e +C. Cl) 5¢°: X 6) E e+C; C) 5e +C.
11 2. OnpeneneHHbIN uHTerpal |-, 2, OnpeneneHHbIi UHTerpal
_X2dx pasen: _X2dx  pagen:
02 <3 ) 03 3 1
a) 16; 06) 6; 6 _—. ¢) _. a) 16; 0)1; ¢ ;

6"’ 6 E C) g
Auppepennnansabie ypaBHeHHI. 1 JAu¢ppepenunaibHbie ypaBHEeHH . N
HAudpdeperupmanbHoe ypaBHeHHE > dx- | Auddepennmansioe ypaBHEHHE dx-

cos?y cos?y
(6x+1)dy=0 B pe3ynbTare pasnieneHus | (2x+1)dy=0 B pe3yjbTare pa3aciCHHUs
IICPEMCHHBIX CBOAUTCS: MIEPEMEHHBIX CBOJAUTCS:
dx _ 2 . dx
= — cos*y dy; = — 2 .
1. ] yay a) el cos+y dy;
dx _ 2 . dx
2 oS b) ST =costydy;
3. d)g =(6x+1) cos? y dy; c) d)i =(2x+1) cos? ydy;
4, — d _
Toe7y dx = (6x+1)dy ) — dx = (2cr1)dy

MMPAKTUYECKOE 3AJTAHME (I13) Ne 4 (utorossiif Tect)

3aganue: BEIMOTHUTH 331aHUS 110 BapHUaHTaM.

YcioBus BLINOJIHEHNS 3a]aHUSA

1. MecTo BbITOJIHEHHUS 3a4aHusI KaOMHET «MaTeMaTHKN

2. MakcuMabHOE BpeMsl BBITTOJIHEHUS 3a1aHus: 80 MUH./9ac.

3. Bsl moxete Bocnionb3oBathest yaueOHukom aist CI1IO E. B. ®unumonoBa MATEMATHUKA;
OEHUKC 2008; yueonukom mist CI1O B.I1. OMeHnL‘-IeHKO MATEMATUKA; ®EHUKC 2011.

(-1)"-2

1. I[aHa IIOCICA0BAaTCIIbHOCTD an =
n+1

Pacnonosxure 31eMeHTEl MOCJICI0BATCIIBHOCTHU B TOPAAKE BO3pACTaHUA X MOPAAKOBBIX HOMCPOB.
a) -2
b) -1
C) 4/3
2. YcTaHOBUTE COOTBETCTBHE MCKIAY O6I.I.[I/IM YWICHOM psAda U €ro 4Y€TBEPTHIM YWICHOM
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a) 1. a,= 14/5
n+1
1
by 2 a=1- — 14/3
c) 3. a,= 22_n 113/4
+ n 0 n
-1
3. UeTBepThlil UIEH YUCIOBOTO psla on 1 paBeH
n=1 -
a) -1/5
b) -1/9
C) -1/7
d) 1/7
4. AOGCOIOTHAS TIOTPEITHOCTh OKPYTJIeHUs urcia 1,8 1o 1mesix paBHa
a) 0
b) 0,1
C) 0,2
d) -0,2

5. U3mepenst Benuunnsl A=250,6+0,1 B=0,5+0,1 C=7,1+0,1 [J1=35,2+0,1
Bosibiiasi oTHOCHTEIbHASI IOTPEIIHOCTD MOJTYYCHA TIPU U3MEPEHUH BEJTHYUHBI
a) B

b) C

C) A

6. MuoxectBa A=(4;7;13) u B=(0;2;4;6;8;10;12;14) nepecekarorcsi.

KommuectBo »51€eMEHTOB MHOKECTBA, ABJIAIOMICTOCA IIECPECCUCHHEM MHOXKCCTB AuB PaBHO...

a) 1 uucro
b) 2 unca
C) 3 unca

O 1-2%%+3x
7. Beluucaure I!ED A3l
a) o0
b) Ya
C) -2
d)o

o X=2x

8. VkaxkuTe IBa NPOMEKYTKA, KOTOPOMY IPHHAIJIEKAT 3HAUCHUS [TPEIEa |m X
a) [-3:3]
b)  [-21)
o) (-20]
d (03]
9. Vkaxwute napy (X;y), HaXOJSIIUXCS B OTHOIIEHUH y=COS X.
a) (1;1)
b)  (0:-1)
) (L0
d  (01)

10. BribGepuTe UCTHHHOE YTBEPKICHUE:
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a) MHOXecTBO palluOHAJIBHBIX YK CCII ABJIACTCA IIOAMHOXKCCTBOM MHOKCCTBA UPPALMOHATIBHBIX
YHUCCII.

b) MHOXeCTBO LENBIX YHCEIN SBISETCS MOIMHOXKECTBOM MHOYKECTBA JCHCTBUTEILHBIX YHCEIL.
C) Otpe3ok [1;12] ABJIIETCS IOJMHOKECTBOM ITPOMEKYTKA (1;10].
d) Hutepsan (-4;0) aBisieTcs: TOAMHOKECTBOM OTpPE3Ka [— 3;—1].

11 JlaHBI MHOXKECTBA A= {1,2,3,4,8,12} u B= {0;2;4;6;8;10}. YcTaHOBUTE COOTBETCTBUE MEXKIY

CIIEIYIOIUMH TOJMHOXECTBAMA U HEOOXOIMMBIMU JUII WX T[IOJIYYCHHUS OINEpaIlusiMU  Haj
MHOXkecTBaMH A u B:

a) 1. {2;4;8} JA-B(pa3HocTb)
b)  2.{01234681012} A U B(o6beantenne)
C) 3. {1;3;12} 1A N B(nepeceuenue)

12, dynkmumsa y = x° - e* . HaiiguTe Ipon3BOAHYIO.
a) y = 2xe* +x’e"
b) y' =2xe*

13 ®ynknus y=sin 8x. Haliaure nmpousBoaHyto.
a) y' =8sin8x

b) y’ =8c0s8x

0 y' =C0s8x

14 Jlana ¢ynxuus Y =Xx’—3X—4 . YKaKUTE COOTBETCTBHE MEXKIY IIPOU3BOAHBIMH (YHKIIUH B
COOTBETCTBYIOIIUX TOUKAX U UX 3HAYCHUSIMHU.

1. y'(0) 119
2. y(1) -3
3. y'(2) 10

15y anay = x> — 3x —1 UMeeTBU;

a) y'=2
b) y'=1
C) y' =0
16. y=Cx+4 siBnsiercst perierneM auddepenimansHoro ypapaenns Yy =—1, ecim C=. ..
a)l
b) -1
c)0
d)4
17. TuddepeHunanbHbIM ypaBHEHUEM B YACTHBIX IPOM3BOJHBIX Oy/IEeT ypaBHEHHE
a) xdy = ydx

ou ou
b) y-  +x- =0

OX oy
0 y=—

y

18. TuddepennuansHoe ypapHeHue cosy-dx— X’ -dy = 0 CBOAUTCS K YPABHEHHIO
a) cosy-dx = x*-dy
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dx dy

X*  cosy

19, Pemenuem muddepeHnpanbHoro ypasHenus Y — X = 0 sBisercss pyHKIus

b)

X
a) y="-

2
b) y=1
C) y =X
20. YcTaHOBUTE COOTBETCTBUE MEXY MU PEepeHINATFHBIMU YPAaBHEHUSMH U MX PEIICHUSIMH
a) y' +y=0 Jy=(C,+C,-x)-e”"
b) y' +2y'+y=0 Jy=Ce*+Ce”

1 2

0) y' —y=0 1 y=C,cosx+C,sinx

2. YcTaHOBHUTE COOTBETCTBHE MEXKY (X;y) U YIIIOBBIMU KOA((PHUITMEHTAMHU KacaTeIbHbIX K (YHKIIUH

y=x °.

Q)  (-3:-27) 03
b) (L) 12
0 (28 27

22. Ecnu o01iee penieHue JMHEWHOTO OIHOPOHOTO maddepeHInanbHOTO YpaBHEHHSI C TOCTOSTHHBIMH

koo durmentamu 6yner Gpynkuus y = C e°*+ C ¥, To KopHM XapaKTepuCTHIECKOTO YPaBHEHHS
2

1
HMEIOT BUI.

a) k,=2+3i;k,=2-3i
b) k,=2;k,=3

23. B pesynbrate moacranoBku Y=U(X)-V(X) ypaBHeHHE Y' — Y = € IPUMET BU/I:
a) u'v —uv=e"
b) u'v+u(v' —v) =g"

24. YcranoBute coorBercTBre Mexay fu f' .

9 f=x+sin x 1 f=1-cos x
f=1+sinx [J f=1+cosx
f=x-sin x [J f=cos x

b
9
25. OOuee penienue ypaBHeHus Y = 2SiN X ©MEET BHI:
a) y=-2c0sx+C

b) y=2sinx+C,+C,

0 y=-2sinx+C,x+C,

26. O6ee pemenne ypapaenuss Yy — 5y'+ 6y = 0 umeer BU:
a) y=Ce¥+Ce**

1 2
b) y=Ce¥+Ce?*
1 2

0 y =e*(C,cos2x +C,sin 2x)
2

X
27. Ecmu [ f (x)dx= -+ C» 1O PRI f (X) papia

a) 2X
b)x
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C) X/2

28. MHOXeCTBO MepBOOOPA3HBIX I (PYHKITUU y=2X UMEET BHI:

a)2
b) X 2+C
c) x?

3

29. Boruucnure J' (2x + 2)dx
L]

a) 14
b) 16
C) 12

30. B pe3ysnbTare MoACTaHOBKU BEIMUUHBI t=3X+2 UHTErpal J-%dﬁ 17 CBOJIUTCS K BULLY

) 3f

b) 1 Iﬂ
0 % dt\/E
3712

2

3L BLIIH/ICJIHTGI 4x3dX .
1

1. 36
2. 15
3. x*

T

32. Beruuciuth J. (3sin x + x)dx =
0

ad  3(sinx+x)ydx
0
0
b) [(3sin x+x)dx
0 BI[sin xdx+fxdx
0

5

33. IlpubmmkeHHOE 3HAYEHWE MHTErpaa IXdX, BBIYHCIIEHHOE 10 (hOopMyJie MPSMOYTOJIbHUKOB
0

b

j f)dx=h(f(x,)+f(x))+...+T(X,)),e0e h=1, x,=a+ih, i=0,1,2,3,4, paBHO ynciy

a

a) 10
b) 15
c) 12,5

34. OTHOCHTENBHO CXOAUMOCTH psAnoB A=1/3+1/5+1/9+.. +1/(2"+1)+... n
B=1/2+1/4+1/8+...+1/2 "+... MOXHO clieJaTh BHIBOJI;

a) A cxonutcs, B pacxoaurcs
b) A pacxonutcs, B cxonurcs
C) A u B cxomstes

d) A u B pacxoastcs



2 3 Xn

35. OyHKIWMs pa3noxeHa B psjg Makmopena: €= 1+ X + o + 5 +...+ —|+ -+ Torna psn Maknopena
: : n:

st yHKIUK Y = e° MMeeT BH:
2 3 n
(2X) + (ZX) +...+ (2X) + ...

a) 1+ 2x+ .
2! 3! n!
2 3 Xn
b) 2(1+X+X—+X—+...+—+---)
21 3 n!

36. YcTaHOBHTE COOTBETCTBHE MCXKAY paaaMi U UX Ha3BaHUAMU

1. i 1 ] 3HaKOYepEeAYIOUTUICS
n=1 nz + 4
© (_1)n+1

2. T [] 3HAKOMOJIOKUATEIbHBIN
T

3. Z [lcTeneHHoi
~2n+3

37. Tlo nemu caenano 10 BBICTpEIOB, 3aperuCcTpUpoOBaHo 7 nonaganuii. OTHOCHUTEIbHAS 4aCTOTa
MOTIaJIaHUs B 1€ paBHA

a) 0,5
b) 0,3
c) 0,7

38. Maremarndeckoe oxunanre M(X) IUCKPETHOM CiTydaifHOW BEIWYHHBI, 33JJAHHON 3aKOHOM
pacnpeeseHus, paBHO

X 2 S) 8

P 0,2 0,3 0,5

a) 1
b) 5
c) 59

39.

X ) 0 1
) 0,5 0,2 0,3

Ecnu MaTeMaTH4eCKOe 0KHIaHUE KBapaTa clydaiiHol BenuuuHbl pasHo M(X ?)=2,3, Torna
mucnepcust J(X) paBua

a) 1,81
b) 1,7
C) 2

40. BeposSTHOCTB TOSIBJICHUS OJTHOTO M3 JIBYX HECOBMECTHBIX COOBITHI A 1 B (Ge3pa3mmyHo, Kakoro),
BEPOSTHOCTH KOTOPHIX cooTBeTcTBeHHO P(A)=0,4 u P(B)=0,3, paBHa

a) 0,12

b) 0,7

C) 0,1

41. KonnyecTBO CTOCOOOB COCTABIICHUS CIIMCKA U3 5 YETOBEK PABHO
a) 5

b) 120

47




C) 10

42. Ecnu BepOATHOCTH TTonaganus B MutiieHb 0,3, TO BEpOSTHOCTH IIpOMaxa paBHa
a) 0,7

b) 1,3

C) 0,5

43. HeBO3MOKHBIMU SIBJIIIOTCSL COOBITHS

a) nosiBiieHHE 15 0YKOB Mpu OpPOCaHUU TPEeX UTPATBHBIX KOCTEH
b) nosiBiieHHe 19 0YKOB Mpu OpPOCaHUU TPEX UTPATBHBIX KOCTEH
C) nosiBrieHre 10 0YKOB Mpu OpPOCaHUU TPEX UTPATBHBIX KOCTEH
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INPOMEXYTOYHASA ATTECTALIUA

®opma OneHouHbIe BapuanTs! HanonHeHUs! POHAOB OLIEHOYHBIX CPEJICTB
KOHTPOJIA cpencrsa
IepevyeHb BONPOCOB U MPAKTUYECKUX 3a/1aHuil B OuiieTe
KPUTEpHUU OLICHKHU B IIAKETE 3K3aMEHATOPA.

3K3aMeH OouJeThl

TeopeaneCKne IK3AMCHAIIUOHHBIC BOIIPOCHI

31111

1 Kakas nocieioBaTenbHOCTb Ha3bIBAETCSI YUCIOBOM MOCIIEI0BATENBHOCTBIO?

2. Kakum MoxeT ObITh XapakTep U3MEHEHHs IEPEMEHHOMN BEIUYHHBI?

3. Kakomy ycnoBuro JO/KHA yIOBJIETBOPSTH OrpaHWYEHHas IepeMeHHas BenuuuHa? [IpuBenute
IPUMEpPbI OTPAaHUYCHHBIX TIEPEMEHHBIX BEJTMUHH.

4. Jlaiite onpeneneHre OECKOHEUHO Maioi mepeMeHHou. [IpuBenuTe nmpuMep OECKOHEYHO MaJIbIX

BEJIMYMH.

Kakyto nepeMeHHy!0 Ha3bIBaIOT OECKOHEYHO OOJIbIION?

Kakas cBsi3b cylecTByeT MeKIy OE€CKOHEYHO MaJloi M OECKOHEUHO OOJIbIION BETUIYMHAMU ?

Coopmynupyiite onpeneneHue npejesna nepeMeHHOM BeITNYUHBI.

[lepeuuncnure OCHOBHBIE CBOMCTBA OECKOHEUHO MaJIbIX.

[Tepeuncnure TeOpeMsbl O pesenax NEPEMEHHBIX U CIEICTBUS U3 HUX.

10. Tlepeuncnute TEOPEMBI U CIEACTBUS U3 HUX, HA KOTOPBIX OCHOBAHO BBIYHCIICHHE Tpeesa
byHKIMN.

11. Yro Ha3bIBaeTcs npupanieHue GyHKIUU U IpUpaAIEHUEM apryMeHTa.

12. Cdopmynupyiite ornpeseneHue HerpepbIBHOCTH (DYHKIMH.

13. Yto Ha3bIBaeTCs CpeAHEH CKOPOCTHIO M3MEHEHUS (DYHKIHN?

14. [aiite onpenenenrue Npou3BOIHON (PYHKITHH.

15. Chopmymupyiite obriee MpaBUiao HAXOMXKICHUS TPOU3BOTHON (DYHKITHH.

16. Kakas cBsI3b CyIIECTBYET MEX/Y HEMPEPHIBHOCTHIO (PYHKIIUH U €€ TPOU3BOAHON? OObsicHUTE
TE€OMETPUYECKUI CMBICIT TIPOU3BOTHOM.

17. Yemy paBHa MpoMU3BOIHAS IPH JAHHOM 3HAUEHHUH apTyMEHTa C FeOMETPUYECKON TOUKHU 3peHHs?

18. 3anmmmTe ypaBHEHUs KacaTelbHON W HOpPMAaJTH, TIPOBE/ICHHBIX Yepe3 JaHHYIO TOUKY Ha KPUBOM.

19. Kak HaxoauTCs HalpaBlIeHHE KPUBOU B KaX/101 ee Touke?

20. Kak Bpraucsercst yriaoBoi ko (GUIMEeHT KacaTeIbHON B TaHHON TOYKE C KPUBOM?

21. Kak ompezensieTcst CKOpOCTh U3MEHEHUs! (DYHKLUH IPU JaHHOM 3HAU€HUHU aprymMeHTa?

22. Kak ompezensieTcst yCKOpEHUE MPSMOIMHEHHOTO JIBIKEHHSI TOUKH MTPH TAHHOM 3HAYSHHUH
aprymesra’?

23. Yto Ha3BIBACTCS MPOU3BOIHON BTOPOTO MOPSAKA?

24. Yro HazbpIBaeTCs yCKOpEHHEM?

25. Naiite onpeeneHre MakKCUMyMa 1 MUHUMYyMa () yHKITHN?

26. YkaxuTe HeOOXOJIUMbIE U JOCTATOYHbIE TPU3HAKY MaKCUMyMa U MUHUMyMa?

27. V3noxuTe alnropuT™ UcciaenoBaHus (HYHKIIMA HA MAKCHMYM U MHHUMYM.

28. Kak HaxoauTcsi HAaUMEHbIIIee U Haubobllee 3HadeHue pyHKInun?

29. Kak onpenensieTcst BBITYKIOCTh KPHBOW?

30. Kakue TouKu Ha3bIBAIOTCS MOYKaMU reperuoa?

31. Cdopmynupyiite mpaBuiIo ucciaenoBanus GyHKINN Ha TOUYKU iepernda

32. Uto HE0OX0UMO 3HATh Ui HOCTpOoeHUs rpaduka GyHKIuN?

33. Kakue Touku rpaduka Ha3bpIBAIOTCS TOYKaMU repernoa’?

34. Kakue Touku rpaduka Ha3bIBAIOTCS SKCTPEMAIbHBIMUA TOYKaMH?

35. Kakue Touku rpaduka Ha3bIBAIOTCS KPUTHUECKUMH TOUKaMU?

36. Kak HaxomsTCsi TOUKH NiepecedeHust rpaduka ¢ OCSIMH KOOpAUHAT?

37. J1nis1 4ero HyKHBI «IOTIOJTHHUTENBbHBIe» Toukn? Kakoe neiicTBre Ha3pIBACTCS HHTETPUPOBAHUEM ?

©oo~NO O

49



30.

41.

B RSHRED

49,

5l

BIAFHESK

%9.

Kaxkas yHkius Ha3pIBaeTcsi mepBo0Opa3HOM 1i1st JaHHOW QyHKIUH f(X)?

Uewm oTiMUaroTCs IpYT OT Apyra pa3InyHbie IepBooOpa3Hbie PyHKIUYU 7151 faHHOW GyHKIHA f(X)?
Jaiite onpeneneHre HEONPEISICHHOrO MHTETpara.

JaiiTe onpeneneHye NOABIHTErpaIbHOM (YHKIUH U TOBIHTErPATLHOTO BEIPAKEHHUSI.

Kakoii reomerpuueckuii 00pa3 cOOTBETCTBYET HEOIPeIeIeHHOMY UHTerpainy f (x) dx ?

Kak npoBepsieTcs pe3ybTaT HHTETPUPOBaHUS?

[Tpu KaKOM YCIIOBHH CIIpaBEIUBO paBEHCTBO f (x) dX = F(X) +C?

YeMy paBHBI IpOM3BOAHAS U AU PEpEHIHAT HEOIPEIEICHHOTO MHTErpajl

Yemy paBeH HeolpeielieHHbIN nHTerpai ot quddepenumnana Gpynkimm F(X)?

CdopmynupyiiTe OCHOBHBIC CBOMCTBA HEONPEACIECHHOTO HHTErpaa. )
n+

VKaXKMTe OrpaHHUeHHS HA TIApaMeTp /1 JUis TabIMYHOro MHTerpata X" dx = xﬁ C

Bemummre hopmyity uis uaTerpaia xn dx npu n = -1.

B 4em 3akirouaeTcs MeTO/ 3aMEHbI IEPEMEHHBIX IIPU OTHICKAHUHU HEOIPE/IeIEHHOT0 UHTerpasa?
3anummure Gpopmyny Herorona — JleiiOHuIa u 00bACHUTE €€ CMBICIL.

[IpuBenuTe OCHOBHBIE CBOIMCTBA ONPE/IEIEHHOrO UHTErpaa.

B uem 3akitouaercs METO/1 MHTEIPUPOBAHUS 1O YacTIM?

CreneHHoOM ps.

[TonsiTue uncioBoro psga. CXoaAUMOCTh U pacXOAUMOCTh YHUCIOBBIX PSIOB.

Heo6xoanuMmelii npusHak cxoaumoctu paaa. [pusnak cpasuenus. [Ipusnax lanamoOepa.
[TonsTue 3Hakouepenyromerocs psaa. [Ipusnak cxoaumoctu Jleiouua.

AGcCoutoTHAs U yCIIOBHAs CXOAMMOCTB 3HAKOIIEPEMEHHOI0 Psiia.

OyHKkuMoHanbHbIE psaabl. CreneHHble psiabl. O01acTh CXOJUMOCTU CTENIEHHOTO pAajia. Pa3noxenue
3JIeMEHTapHbIX QYHKIMHA B pa MakiopeHa.

V1, I11, I12

60. Kakoe ypaBHeHne Ha3biBaeTcs AuhepeHnanbHbIM?

61. Yto Ha3bIBaeTcs penieHreM qudQepeHnaabHoro ypaBHeH s ?

62. Kakue perrenus nudGepeHIaaIbsHOr0 YPaBHEHUS HA3bIBAIOTCS OONTUM M YaCTHBIM?
63. Kak pemarotcs auddepeHnmansabie ypaBHEHHS ¢ Pa3IeNIOIMUCS TIepeMEeHHBIMU?

4.

65.
66.

Kakoe ypaBHeHMe Ha3bIBaeTcsl JHHEHHBIM JHdepeHnnansHpIM ypaBHEHHEM TIEPBOTO TTOPSIKa?
[Tonarue muddepennmanbHoro ypaBHeHus. OOmiee u yacTHoe pemieHue AUQQepeHInaIbHOro
ypaBHeHusl. UHTerpanbHble kpuBble. 3agada Komm.

3anauu, npuBoAIIKe K AU HepeHInalIbHbIM YPaBHEHUSM.

MeTtoap! pemienust AuQdepeHnrnaIbHbIX YpaBHEHUI.

31,113

67.
68.

69.
70.

71,

Yro Takoe komOUHaTOpHUKA?

[TousiTue  coObiTuss.  JlocTOBepHblE,  HEBO3MOXHBIE, COBMECTHBIE, HECOBMECTHBIE,
IPOTUBONOJIOXKHBIE cOObITHA. Kitaccuueckoe onpenienenne BeposSTHOCTH.

Teopema cnoxeHHs BEpoATHOCTEN. TeopeMa yMHOKEHHS BEPOSITHOCTEM.

CnyuaiiHas BenuunHa. JIMCKpeTHas W HENpEpbIBHAas  CIIydalHblE BEJIMYUHBL.  3aKOH
pacnpesieieHusi JTUCKPETHOM citydaiiHON BenuuuHbl. MHTerpangbHas (QyHKUMS pacrpeneacHus
HETIPEPBIBHOW CIIy4allHON BEJIMYHHBI.

MaremaTnyeckoe OXHUIAAaHWE MUCKPETHOM CilydyalHOW BeMW4YuHbL. OTKIOHEHHE CIy4aiHOM
BEIIMYUHBL. /[ucriepcust TUCKpEeTHOMN CitydailHoW BenuunHblL. CpeqHee KBaJpaTUYHOE OTKIIOHEHUE
CIIy4ailHON BEJIMYUHBI.

31, 12

72.
73.
74,
75.

Ha3oBute 0CHOBHBIE ONEpaly HAl MHOKECTBAMU.

ITonstre uncnoBoro psga. CXoaAMMOCTh U paCXOAUMOCTb YHUCIOBBIX PSAIOB.
HeoOxonumelii mpusHak cxogumoctu psija. [lpusnak cpaBuenus. [pusnax Janambepa.
[Tonsarue 3Hakouyepenyromerocs psga. [lpusnak cxogumoctu Jlelbuuna.
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76. AOGcoIrOTHas M yCJIOBHAS CXOJIMMOCTh 3HAKONIEPEMEHHOTO Psijia.
77. ®ynkunoHambHbIE psabl. CteneHHble psAabl. O0IacTh CXOAMMOCTH CTETIEHHOTO psna. Paznoxenue
a7IeMeHTapHBIX QYHKIINM B psa MakiiopeHa.

1111
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11.

12.
13.

14.

15.

16.
17.
18.
19.

20.
21.

22.

23.
24,

25.

26.
21.

28.
29.

30.

31.
32.

33.3

IIpakTHyeckue YK3aMeHANIMOHHbIE 32 JAHUSA

Brraucnuth onpeaeeHHpId HHTErpal: 45(4 —x)3dx

Brruucinth HeonpeaeneHHbIi naTerpat: 5x2 + 4x3 — 3x~4)dx
BbruncnuTh onpeieneHHblil MHTerpat: 324x3 —3x%+ 2x + 1dx

BBIUnCIUTS NPOM3BOAHYIO CEAYIOINX GyHKIuit: y= x4, y= 3x73, y=3 X%

Brrunciuts npousBoanyio: y= (3x2-4x)°
HccnenoBaTh GYHKIHIO M TOCTPOUTH Tpaduk: y= X>-4x+3

BbI4uciuTh III01a/b KPUBOIMHCHHON TPaICLUY OTPAHMYCHHON IMHUAMH: y= x%-1, y=0.

Beruncnuts npousBogHyto: y= 4x3
o 33 b=
BbruncnuTh onpeneneHHbli HHTETpajl METOA0OM 3aMEHBI: 0 3x — 1dx

Beraucnurs npenen : lim X3
x 53 x2 -9 3
Beruncianute onpesieneHHblil naTerpan:  _4x
09—x2
BBIYHCIUTH MPOU3BOAHYIO: y= L+ 4x3

o X 1d
BI)I‘-II/ICJII/ITI) OHpeIICHCHHI)II/I I/IHTeraﬂ:

x
1
2 x

. 3x—217x+10
Berauciute mpemen : lim —___—

X =5 3x22—16x+5

Ly Ax—“Tx+3
Boeraucnuts npenen : lim ___—_—
x —13x2 —2x—1

BbIumciuTs HEONpeAeICHHBIH HHTETPAT METOZOM 3aMeHbl: (X% 4+ 3)5x dX

Berauciuth onpeneneHubiii uaterpain: x4(x — 1)dx
WccenoBats Ha SKCTpeMyM (YHKIHMIO: y= X°-X
BerancnuTh onpeneneHabiid nHTErpa: X2(x — 1)dx

VcernenoBars Ha SKCTpeMyM QyHKIMIO: Y5 2X%-8X
BEIMHCINTD OTIpE/eNeHHEIH HHTerpan:
7

. 3x% 4+5x+2
Brruucnuts npejen : lim

x 55 3x2 +8x+4 3
o 3 ————
Bbranciuth onpeneneH bl HHTErpa METOIOM 3aMEHBI: - 3X — ldx
Beraucnuts npegen : lim =5
x -5 x2 —25
o 0. 3
BeraucinTe onpeeneH bl HHTeTrpait: 1(X + 2x) dx
20332741
Beruncnuts mpenen: lim __—

X =00 )c3:,+4-x2 +2x 1dx
Brrauciuts OIMPCACIICHHBIN UHTETPAJIL:

x2

N =

. 3x%45x+2
Beruuciuts npenen : lim

x =5 3x2 +8x+4
Berancnuts npezen : lim 3x% —8x-+4
X —>—1 5x2 —14x+5
Brraucnuts miomaas GuUrypsl OrpaHUuEeHHON JTMHUSAMU: Y= X2, y=-3x

. 5
BbruncnuTs onpeneneHHbI HHTErpa: gZX —1)2dx

Berauciute nponsBogHyto: y= *—+—
x+1

o o o 2
Breraucnuts ImIomajab KpUBOJIMHEWMHOU TPpall€CIUU OIrpaHUYCHHOU JIMHUAMU: Y=X +1, y= 3
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34.  Bbrumcnuts npezen : lim X4 &=5)
X —-—1 x+4

35.3  HccienoBarh GYHKIHIO U OCTPOHTH rpaduk: y= X -5x %4

5
36. Bouuciuts npegen ; lim 23672
x->—1 x+2 2
37. Beruncauts onpeneneHHslil uarerpan:  x2 + 2x + 1 dx

-1
38.3  MccmenoBath (yHKIHIO H MOCTPOUTH rpaduk: y= -x $2x+15

5x
39. Beruncnuts npeaen Iim(1+ l\J .

o 3X
40, Brerauciauts npenensr:
3 2
05X =341 L qy [im X T 2K i X4
a) lim . ;0) lim ;B) lim :
x>® 22X + X x>0 X — 4 x>0 X+ 2X
. sinl7x
4]. Berauciuts npengen lim .
x—0 S_in E_5))(
. SIn oX
42. Berauciuts npengen lim .
x—0
_ 3)?2( + X
43. Beraucnuts nipenen lim )
x->0X 2x
x> -10x +16
44, Beraucnuts npegen lim—— .
x—8 X—8
SX
45, HUccnenosath pynkimo T (X) = %_6 Ha HEMIPEPBIBHOCTh B TOYKE X,= 6 .
X j—
46. HUccnenosats ¢pyakmmio f (x) = 3x° — x* 1 mocTpouts ee rpaduk.
47, BbruucnuTh 3Hau€HNE TPOU3BOIHON CIEAYIOMINX QYHKIUHN B TOUKEe X,=4 :

a)f(x)=8x*—Inx;06)f(x)=x"+5x.

48. Haiiti npousBoanyto pyHKIMU Yy = (X4 —5x° + X)7 .
11x -8
2X+4

2x5-8

49. Haiitu nponsBoanyto pyHkuuu Yy =

50. Haiiti npousBoaHyro GyHKIMK Y = €

51 Haiitu nponsBoaHyto GyHKIMH Y = |n(8X4 —3x% + 2).
4—x3+x% -2

52. HaiiTu HeonpeieneHHbIN HHTErpas J. dx .
X
o o o 3
53. Haiitu HeonpeneaeHHbIN HHTETPa METOAOM 3aMEHbI [IepEMEHHOM Ixz e dx.
4

54. Haiitn HeomnpeneleHHbIN HHTErpa METOIOM 3aMEHbI IEPEMEHHON J.(Gx + 11) dx.
95. Haiitn HeonpeneneHHbIN HHTErpai METOIOM 3aMEHBbI TIEPEMEHHOMN
56. Haiitu HeomnpeneeHHbIN HHTErpajl METOIOM 3aMEHbI IEPEMEHHOMN

3
57. BeraucinTh onpeeneH bl HHTerpa I(SX +1)dx .

0

1
58. BbruuciuTh onpeeneHHblil HHTerpas I(X — 5)xdx.

0
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J' cos(6x —1)dx .

59. Brruucnuts onpeneneHHblid HHTErpall 1[

X2

—Fadx.

jsinG X -COSXdX .
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60. CKOpOCTh JBHUKEHUS TOUKU U3MEHSIETCS 110 3aKOHY v=>5t>+4t+2 (m/c). Haiitu myTs S,
MIPOMIEHHBIN TOUKOM 3a 4 ¢ OT Hauasna JBUKEHUS.

61. BoI4icInTh 00BeM TelNa, HOTy4eHHOTO OT BpallleH s (GUTYphl, OrPAHMUEHHON TMHUAME Y = X
,Yy=0, x=1, x=3, Bokpyr ocu OX.

62. BBIYMCINTD IIOMAAL (PUTYPhI, OTPAHUYEHHON MMHUAMA Y =X, Y =0, x=1, x=2.
Y1111
63. Pemute mudepennnansioe ypaBHeHHE y' —9y' + 20y = 0 . Pemure quddepeHimaabaoe

ypasuenue: ¥y + 10y' + 25y = 0.

64. Pemnuts muddepennumansaoe ypasuenue: X(y>-4)dx+ydy=0

65. Pemuts muddepenuuansaoe ypaBHenue: (x2+2xy)dx+xydy=0

66. Haiinure yactHoe pemenne quddepeHnuansHOro ypaBHeHHs: Y = X, €ClIU IIPHU X = 2 OyaeT
y=2uy =3.

67. Pemmts 3amauy Komm: y' =6x° +4x, y(1)=9.

68. Pemmnts tuddepennumansioe ypasuenue y' = 11X .

69. Penmuts muddepennmansaoe ypasaenne: (x2+2xy)dx+xydy=0

31112

70. Hausl  cunenmytomue — yucioBble  MHOkectBa:  A4={1,3,5,7,9,11}, B={2,5,6,11,12},
C={1,2,3,5,9,12}. HaiiTu MHOECTBa, KOTOpbIe OYyAYyT MOJYYECHHI B PE3YJIbTATE BBHIMIOJIHECHUS
cnenyromux onepanuii: (A[1C)AB; 6) (ALIC)\B; B) C\BAA4;

71. Haiitu o0penuHeHne, nepecedeHne, pa3HoCTh U CHMMETPHYECKYIO Pa3HOCTh MHOXKECTB A U B,
ecmn A={1, 2, 3, 4, 5}, B={2, 4, 6,8, 10}; 6) A={a, 6, 8, ¢, 0, e}, B={a, 6, 0, k, u};

72. CpaBuuth MHOXKecTBa {{1, 2}, 3} u {1, 2, 3}

31113

73. B onHoit kop3uHe HaxomaTes S 6enbix 1 10 yepHbIX mapoB, B Apyroi — 4 Genbix U 11 yepHbIX.
W3 xax a0l KOp3WHBI BBIHYJIW M0 mapy. HaliTu BepoSITHOCTH TOro, 4To 00a IIapa OKaxyTcs
YEpPHBIMH.

74. B notepee 1000 Ounetos. Pa3sirpeiBaercst oguH BeiUrpsbiil B 200 pyOsieit ¥ 1ecATh BBIUTPBILIEH

no 100 py6uneii. [Tycts X — Benu4yrHa BO3MOYKHOTO BBIUTPHIIIA ISl Y€JIOBEKa, HMEIOIIET0 ONH
6mner. CocTaBUTh 3aKOH pacipeieNIeHUs dTOM CIIy4aitHOM BEIMYUHBI X.

75. Crny4aitHas BennunHa X 3a7aHa 3aKOHOM PacTpe/IeICHUsI:
4 6 7
0,4 0,5 01

Haittn MatemaTuyeckoe OKu1aHuE, JUCIIEPCUIO, CPETHEE KBAAPATUYHOE OTKJIOHEHUE ATON CIy4aitHON
BEJIUYUHBI X.

IK3aMeHaAlMOHHBIN Onyietr Nel

HNucTpykuus

BuumarensHo npounraiite 3aaanus 1 u 2.

JlaliTe MOJTHBINA OTBET.

MakcumanbHO€e BpeMsl OArOTOBKH 3a1aHus — 20 MuH.

3ananue 1

DYHKIIUN OJHOW HE3aBUCUMOM nepeMeHHoi. HenpeprIBHOCTD (PyHKITHH.
3ananue 2

Uucnossle psabl. CXOAMMOCTD U PACXOIUMOCTD YHCIIOBBIX PSJIOB.
HNucrpykuus
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MakcumanbHOE BpeMsl BBIOJIHEHUS 3aaHusi — 20 MUH.

3aganue 3

Pemure mudepennmnanbHoe ypaBHEHHE, HAUTH 00IIIee peIIecHHE:
y'+ 10y + 25y =0.

JK3aMeHANMOHHBIN OuiteT No2
HucTpykuus
BuumarenbHO npounTaiite 3aganus 1 u 2.
JlaiiTe MOJIHBIN OTBET.
MakcumanbHOE BpeMsi MOArOTOBKY 3a1aHus — 20 MUH.
3aganue 1
[Ipenensl. HenpepbIBHOCTD PyHKITHIA.
3ananmue 2
3HaKonepeMeHHbIC PsiIbl. AOCOTIOTHAS U YCIOBHAS CXOJUMOCTD PSIOB.
HNucTpykuus
MaxkcruManbHOE BpeMsl BBIIIOJIHEHUS 3aJaHusl — 20 MuUH.

3aganue 3
Brrauciute: C? + A2
17 18

JK3aMeHALMOHHBbIN OnieT Ne3
HNucTpykuus
BaumarenpHO npounTaiite 3ananus 1 u 2.
JlaiiTe MOJHBINA OTBET.
MaxkcruManbHO€E BpeMsl MOATrOTOBKY 3aaHust —20 MUH.
3aganme 1
IIponsBoHast, reOMETPUYECKHUI CMBICIL.
3aganue 2
QDYHKIMOHAIbHBIE PAJIBL.
HNucTpykuus
MaxkcruManbHOE BpeMsl BBIITOJIHEHUS 3aJaHus — 20 MuH.
3aganmne 3
Pemute nuddepennmansHoe ypaBHEHNE C pa3AesIOIIUMUCS TEPEMEHHBIMU:

x(y?-4)dx+ydy=0

JK3aMeHallMOHHBbIH Ouitet Ned
HNucrpykuus
BuumarenbHO npounTaiite 3aganus 1 u 2.
JlaiiTe MOJHBIN OTBET.
MaxkcruManbHOE BpeMsl MOATOTOBKY 3aAaHus — 20 MUH.
3ananme 1
Anroput™ uccienoBanue GyHKUUN C TOMOIIBIO TPOU3BOIHOM.
3aganue 2
OnemeHThl MHOXeCTBa. Onepanyy HaJl MHOKECTBAMH.
HNucrpykuus
MaxkcruManbHOE BpeMsl BBIITOJIHEHUS 3aJaHus — 20 MUH.
3aganue 3
Pemuts muddepenHnuansHoe ypaBHEHHE C Pa3AesIOMIMUCS TIepeMEeHHBIME. (X2+2xy)dx+xydy=0

IK3aMeHAIMOHHDI OuiieT Ne5
HNucrpykuus
BuumarenbHo npouunTaiite 3aganus 1 u 2.
JlaiiTe MOJHBIN OTBET.
MakcumanbHOE BpeMsl MOATrOTOBKY 3a1aHus — 20 MUH.
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3ananue 1
Nurerpai. ['eoMeTpudecKuii CMBICI HHTETpaIa

3aganme 2

MHoecTBa. DitleMeHThl MHOXKeCTBa. CIIOCOOBI 3aJaHUSI MHOYKECTB.
HucTpykuus

MakcumanbHOE BpeMsl BBIIOJIHEHUS 3aaHusi — 20 MUH.

3ananue 3

Brruncnure:C4 — A5
12

JK3aMeHANMOHHBIN OmiieT Ne6
HucTpykuus
BuumarenbHO npounTaiite 3aganus 1 u 2.
JlaiiTe MOJIHBIN OTBET.
MaxkcruManabHOE BpeMsl MOATrOTOBKY 3a1aHust —20 MUH.
3ananmue 1
MeTo bl HHTErPUPOBAHUSI.
3ananue 2
JIMCKpeTHbIE U HEeMPEepPhIBHBIE CTyYaifHbIe BETUYHHBI.
HNucrpykuus
MaxkcuManbHOe BpeMsl BBIIIOJIHEHU 3aaHust — 20 MUH.
3ananue 3

Jlauwl crnepyromue uucioBbie MHOXxectBa: A={1,3,5,7,9,11}, B={2,5,6,11,12}, C={1,2,3,5,9,12}.
Haiiti MHOeCTBa, KOTOpbIE OYIyT IOJYYCHBI B PE3yJbTATE BBHIMOJHEHUS CIICAYIONMX OIEPAIlHIA:

(A01C)AB; 6) (ALIC)\B; B) C\BA4;

JK3aMeHAIlMOHHBIN OmieT Ne7
HNucrpykuus
BuumarenbHO npounTaiite 3aganus 1 u 2.
JlaiiTe MOJHBIN OTBET.
MaxkcruManbHOE BpeMsl MOATOTOBKY 3aAaHus — 20 MUH.
3aganue 1
Juddeperunanbaple  ypaBHEHUs TIEPBOTO MOPsAKA € pa3IesAIOUMMHCA MTepeMeHHbIMU. O01mue
YaCTHBIE PEIICHUS.

3aganme 2

MaremaTuuecKkoe OKUIaHUE JUCKPETHOM CIIyYalHOW BEITUYUHBI.

HNucrpykuus

MaxkcruManbHOe BpeMsl BBIITOJIHEHUS 3aJaHusl — 20 MUH.

BaIﬂ)ae}Ll[IélﬁlgTb, CXOOUTCS MM PACXOIMUTCS psa: vt + ! + -+ ! + -

4347 5 7

IK3aMeHAIMOHHBIN OnJieT Ne8

HNucTpykuus

BuumarensHo npounraiite 3aaanus 1 u 2.

JlaliTe MOJTHBINA OTBET.

MakcumanbHO€e BpeMsl IOArOTOBKH 3a1aHus — 20 MUH.

3aganue 1

Onnaopoausie AuddepeHinaIbHble ypaBHEHUS TIEPBOTO OPSAKA
3aganue 2

Jucnepens u cpeaHee KBaApaTUYHOE OTKIIOHEHHUE CIIyYalHOW BEJIMYUHBI.
HNucrpykuus

MakcumanbHOE BpeMsl BBIOJIHEHUS 3aaHust — 20 MUH.

3aganme 3

n
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Bolunciuth 3HaueHue npejena: Lim _x6 .
x—6x+3-3

IK3aMeHAIMOHHbIH OMyIeT Ne9
HucTpykuus
BuumarenbHO npounTaiite 3aganus 1 u 2.
JlaiiTe MOJHBIN OTBET.
MaxkcruManbHOe BpeMsl MOATOTOBKY 3aAaHus — 20 MUH.
3aganue 1
JIuHeHbIE OJHOPOIHBIC YPABHEHHUS BTOPOTO MOPSIIKA ¢ MOCTOSHHBIME KO3 (QHUIIMEHTaMU.
3aganue 2
3aBUCHUMBIC U HE3aBUCUMBIC COOBITHS. Y CIIOBHASI BEPOSTHOCTD.
HucTpykuus
MakcumanbHOE BpeMsl BBIIOJIHEHUS 3aaHusi — 20 MUH.

aHu 1 1,1 1
%%):[HT&I?)HHH pacxoauTcs psaa: + ++ 4
1+ St 53 o

JK3aMeHANMOHHBIN OmiieT Nel(
HNucrpykuus
BuumarenbHO npounTaiite 3aganus 1 u 2.
JlaiiTe IIOJIHBIN OTBET.
MaxkcruManbHO€e BpeMsl MOATOTOBKY 3a1aHus — 20 MUH.
3aganme 1
Yucnosslie psiibl. CXOAUMOCTb M paCXOAUMOCTb YHCIIOBBIX PSAIOB.
3aganue 2
Yucnennoe auddepennnpoanue. @opmyssl TpuOIMHKeHHOTO AudepeHupoBaHusl.
HNucrpykuus
MaxkcuManbHOe BpeMsl BBITIOJIHEHUS 3a1aHus — 20 MUH.
3aganmne 3
Haiigute yactHoe pemenue quddepeHIaIbHOr0 ypaBHEHUS
x-dy=y-dx, ecnu ipu x = 5 6yzer y = 30.

Ix3aMeHAUOHHBIN Ouer Nell
HNucTpykuus
BuaumarensHo npounraiite 3aganus 1 u 2.
JlaiiTe MOTHBINA OTBET.
MakcumanbHO€e BpeMsl MOArOTOBKH 3aaHus — 20 MuH.
3aganue 1
MHuoxecTtBa. Oniepayii Hai MHOXXECTBAMH.
3aganue 2
JIuHelHbIe OJHOPOIHBIE YPABHEHHUS BTOPOTO MOPSAKA C MOCTOSHHBIME KO3 pUleHTaMu.
HNucTpykuus
MakcumanbHOE BpeMsl BBIOJIHEHUS 3aaHus — 20 MUH.
3apanue 3

Haiitu o6bennHeHME, TTIEpECEUCHIE, PA3HOCTh U CHMMETPHUUYECKYIO PA3HOCTh MHOXECTBA U B, ecin
a) A={1, 2, 3,4, 5}, B={2,4, 6,8, 10}, 6) A={a, 6, 8, ¢, 0, e}, B={a, 6, 0, Kk, u};

IK3aMeHANIUOHHbINH OmyteT Nel2
HNucTpykuus
BuumarensHo npounraiite 3aaanus 1 u 2.
JlaiiTe MOTHBINA OTBET.
MakcumanbHO€e BpeMsl IOArOTOBKH 3aaHus — 20 MUH.
3ananue 1
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DJIEeMEHThI 1 MHOXECTBA. 3a/laHie MHOXEeCTB. Onepanu Haj, MHOXECTBaMHU.

3aganue 2

Mertoapl HHTETPUPOBaHUS (DYHKITHIA.

HucTpykuus

[Tpu BBITIOIHEHWH 3aJJaHKSI MOXKHO UCIIOJIB30BaTh AITOPUTM HCCIIETOBaHUS (DYHKIIUU HA SKCTPEMYM.
MakcumanbHOE BpeMsl BBIIOJIHEHUS 3aaHusi — 20 MUH.

3ananmne 3

Haiinure skctpemymbl pyHKIMM: y = —x3 + 6x2 + 15x + 1.

IK3aMeHAIIMOHHBIN OnJieT Nel3
HucTpykuus
BuumarenbHO npounTaiite 3aganus 1 u 2.
JlaiiTe MOJHBIN OTBET.
MaxkcuManbHOE BpeMsl MOATOTOBKY 3aaHus — 20 MUH.
3aganue 1
CaoiicTBa omnepaiuii HaJl MHOKECTBaMHU
3aganue 2
Juddepernnanbable ypaBHEHHS MIEPBOTO MOPSIIKA C Pa3ACISIONIMMUCS IEPEMEHHBIMU.
HNucTpykuus
MaxkcuManbHOE BpeMsl BBIIIOJIHEHUS 3aJaHus — 20 MuH.
3aganue 3
BepositHocTh TOmananus B MuiieHb pu 1 BeicTpene paBHa 0,7. Haiftu BeposSTHOCTB, UTO MpH 5
BBICTpENIaxX IPOU30MAET POBHO 2 NONAJaHUS B MUILIEHb

9K3aMeHAIlMOHHBIN Omiaer Neld
HNucrpykuus
BuumarenbHo npounTaiite 3aganus 1 u 2.
JlaiiTe TIOJIHBIN OTBET.
MaxkcruManbHO€E BpeMsl MOATOTOBKY 3aAaHus — 20 MUH.
3aganue 1
OtHomenus. CBoMCTBa OTHOLIECHHUH.
3aganue 2
Yucnennoe nnrerpuposanue. opmyina npsmMoyroabHHUKA.
HNucrpykuus
MaxkcuManbHOE BpeMsl BBIITOJIHEHUS 3aJaHus — 20 MuH.
3aganme 3
Nwmerores 60 crannapTtHbix U 20 OpakoBaHHBIX AeTajieil. HaliTu BeposTHOCTH TOro, YTO B3sITast HAyrajg
JETalIb OKaXKETCsl CTaHIapTHOM.

JK3aMeHAUMOHHBbIN OniteT Nel5
HNucTpykuus
BaumarenbHO npounTaiite 3aganus 1 u 2.
JlaliTe MOJTHBINA OTBET.
MaxcuManbHOE BpeMsl MOATOTOBKY 3aAaHus — 20 MUH.
3aganme 1
Uucnennoe narerpuposanue. Popmyra Tparnenuu.
3aganue 2
BepositHOCTE. TeopeMa yMHOKEHUS BEPOSITHOCTEH.
HNucTpykuus
MakcumanbHOE BpeMsl BBIOJIHEHUS 3aaHus — 20 MUH.
3ananue 3
CpaBuuth MHOXecTBa {{1,2},3} u {1, 2, 3}
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9K3aMeHANMOHHBIN OmnJ1eT Nel6
HNucTpykuus
BuumarenbHo npouunTaiite 3aganus 1 u 2.
JlaiiTe MOJHBINA OTBET.
MakcumanbHOE BpeMsl MOArOTOBKY 3a1aHus —2(0 MUH.
3aganue 1
Heonpenenennslii ”HTErpal ¥ €ro CBOMCTBA.
3aganue 2
CreneHHbIe PAIbL.
HNucTpykuus
Pemuth 3amauy, ucnons3ys Gopmyiy.
MakcumanbHOE BpeMsl BBITOJIHEHUS 3aaHusi — 20 MUH.
3aganue 3
CKOJIBKUMH CITOCO0aMH MOKHO BBIOpaTh 5 YEIOBEK Ha 5 TOJDKHOCTEH U3 8 KaHIUIaTOB?

JK3aMeHAUMOHHBbIN Oniter Nel7
HNucrpykuus
BuumarenbHo npounTaiite 3ananus 1 u 2.
JlaiiTe IOJIHBIN OTBET.
MaxkcruMaiabHOE BpeMsl MOATrOTOBKY 3aaHust —20 MUH.
3aganme 1
OnemeHThl KOMOUHAaTOpUKU. Onepannuy HajJ COOBITHSIMMU.
3aganue 2
Pemienue ogHopoaHbIX A depeHInalbHbIX YpaBHEHUH IEPBOT0 MOPSIKA.
HNucrpykuus
MaxkcruManbHOE BpeMsl BBIIIOJIHEHUS 3a1aHus — 20 MuH.
3aganue 3
CocTaBUTh CIMCOK IEMEHTOB MHOXECTB, 3aJaHHBIX IIOCPEACTBOM XapaKTEPUCTUUECKOTO IIPU3HAKA:

x={x| X~ 2x-15=0}

JK3aMeHAMOHHBbIN Oniter Nel8
HNucTpykuus
BuumarensHO npounTaiite 3aganus 1 u 2.
JlaiiTe MOTHBINA OTBET.
MaxkcuManbHO€E BpeMsl IOATOTOBKY 3aAaHus — 20 MUH.
3aganme 1
IToHsATHE COOBITHS U BEPOSITHOCTU COOBITHS
3aganue 2
[IpousBoanas. MccnenoBanue ¢ MOMOIIBEO TPOU3BOJIHOM
HNucTpykuus
MaxkcruManbHOE BpeMsl BBIITOJIHEHUS 3aJaHus — 20 MUH.
3aganue 3
Haiiti yactHoe pemenune muddepenmpopanHoro ypasHenus Xdy — ydx = 0; y(1) = 2

9K3aMeHAIMOHHBIN OuJieT Nel9
HNucTpykuus
BuumarensHo npounraiite 3aaanus 1 u 2.
JlaliTe MOJTHBINA OTBET.
MakcumanbHO€e BpeMsl OArOTOBKH 3a1aHus — 20 MuH.
3aganue 1
JlocToBepHbIE U HEBO3MOXKHBIE COOBITHSI.
3aganue 2
OrnpesiesieHHBIN UHTErPaj U €ro CBOMCTBA
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HNucTpykuus

MakcumanbHO€E BpeMsl BBITOJTHEHUs 3a1anusi — 20 MUH.

3amanue 3

B stmuke nexxar 5 O6enbix U 7 4epHBIX mapoB. HaliiuTe BeposSTHOCTh TOTO, YTO BBIHYTHIN map OyaeT
OebIii

IK3aMeHAIMOHHELIN 0ujteT Ne2(
HucTpykuus
BuumarenbHo npounTaiite 3ananus 1 u 2.
JlaiiTe MOJHBINA OTBET.
MakcumanbHOE BpeMsl MOArOTOBKY 3a1aHus —2(0 MUH.
3aganue 1
Kitaccuueckoe onpenenenue BeposiTHOCTEM
3aganue 2
Huddepennnanbupie ypaBHeHUS. OCHOBHBIC TOHSATHS
HucTpykuus
MakcumanbHOE BpeMsl BBIOJIHEHUS 3aaHusi — 20 MUH.
3aganmne 3
Brruucnure 3HaueHue npejaena:

4 __ 3
lim 4x 25x
x»o2x —3x +x+ 1.

DK3aMeHaAlMOHHBII onaer Ne21

HNucTpykuus

BuumarensHO mpounTaiite 3aganus 1 u 2.

JlaiiTe MOJHBINA OTBET.

MaxkcuManbHOe BpeMsi MOArOTOBKY 3aAaHus — 20 MUH.
3aganue 1

OneMeHTbl KOMOMHATOPUKH.

3aganue 2

Uucnennoe nuddepennnrporanue. PopmMyina Tpanenuu.
HNucTpykuus

MaxkcruManbHOe BpeMsl BBIITOJIHEHUS 3aJaHus — 20 MUH.
3aganue 3

Uccnenyiite Ha 3KCTpeMyM QYHKIHIO f x = x* — 2x2 4+ 3 1 IOCTpOiTE €€ rpaduxk.

DK3aMeHAIIHOHHBIN 0nJieT Ne22

HNucTpykuus

BuumarenpHO npounTaiite 3aganus 1 u 2.

JlaliTe MOJTHBINA OTBET.

MaxcruManbHOE BpeMsl MOATOTOBKY 3aAaHus — 20 MUH.
3aganme 1

Anroput™m uccnenoBaHus QyHKIMH ¢ TOMOIIBIO IPOU3BOHOM
3aganue 2

CxoauMocTs psiioB 1o npusHaky JlanambGepa
HNucTpykuus

MakcumanbHO€E BpeMsl BBIIOJIHEHUS 3a1aHus — 20 MUH.
3aganme 3
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st mpoBenenus noreper uroroBwin 100 ounetor. M3 Hux 1 Ounet ¢ Beiurpsimem S00 pyomnei, 10
6uneroB nmo 100 py6 u octanmpHble MO 5 pyOuseit (GecripourpsiniHas jotepesi). Haynady BeiOupaiot
owrer. HaliTu MaTeMaTnueckoe 0’KHIaHUE BHIUTPHIIIA.

500 | 100 | 5
RN
1m0 | 10 | 100

DK3aMeHAIIHOHHBIN OnieT No23

HucTpykuus

BuumarenbHO npounTaiite 3aganus 1 u 2.

JlaiiTe MOJIHBIN OTBET.

MaxkcruManbHOE BpeMsl MOATrOTOBKY 3aaHust —20 MUH.
3aganme 1

Yucnossle psubl. OCHOBHBIE CBOMCTBA PSAOB

3aganme 2

UYucnennoe nunrerpuposanue. @opmyina npsmMoyrojabHUKa
HNucTpykuus

MaxkcruManbHOe BpeMsl BBIIIOJIHEHUS 3aJaHusl — 20 MUH.
3ananne 3

3aKOH pacrnpeieleHus: BEpOsTHOCTEH AUCKPETHOM cilydaifHOW BENMYMHBI 1aH B BUJe Tabauisl. Haiitu
MaTEMaTHYECKOE OKUAAHUE ITOU BEIMUHUHBI.

X-4 -3 |-2-10 11 (2 |3 |4
P|0,02(0,03/0,1/0,15|0,4|0,15/0,1/0,03/0,02

DK3aMeHaAIlMOHHBIN outeT No24

HNucrpykuus

BuumarenbHo npounTaiite 3aganus 1 u 2.

JlaiiTe MOJHBIN OTBET.

MaxkcruManabHOE BpeMsl MOATrOTOBKY 3aaHust —20 MUH.
3aganue 1

®opmyJia MOJTHOM BEPOATHOCTH

3aganue 2

YucnenHoe nnterpuposanue. Gopmyiia Tpanenuu
HNucrpykuus

MaxkcruManbHOE BpeMsl BBIITOJIHEHUS 3aJaHus — 20 MuH.
3aganme 3

[TpomsBoutcs 3 BeIcTpena ¢ BepostHocTsmu P1 = 0,4; p2 = 0,3; p3 = 0,6. Haiitn MaTemaTHdeckoe
OKHJIaHUE OOIIEero YyKcia MomnajgaHuii, eciu:

X111 0 X211 0 X3 |1 0

P.104]06|P2/03|07]|Ps|06]04.

DK3aMeHAIMOHHBIN ouiter No25
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HNucTpykuus

BuumarenbHo npouunTaiite 3aganus 1 u 2.

JlaiiTe MoJHBIN OTBET.

MakcumanbHOE BpeMsl OArOTOBKY 3a1aHus —2(0 MUH.

3apanue 1

OtHomenus. CBoHCTBa OTHOLICHUI.

3aganue 2

Pacnpenenenue quCcKpeTHBIX U HEMPEPBHIBHBIX CIIyYailHBIX BEJIUYUH.
HNucTpykuus

MakcumanbHOE BpeMsl BBIIOJIHEHUS 3aaHusi — 20 MUH.

3ananmne 3

Uccnenyiite pynkumio f x = —x3 + 3x — 2 Ha SKCTPEMYM U TOCTPOTE ee rpaduk.

DK3aMeHAIHOHHBIN O0nJiet Ne26

HNucTpykuus

BaumarenbHO npounTaiite 3ananus 1 u 2.

JlaiiTe MOJHBINA OTBET.

MaxkcuManbHOE BpeMs MOATOTOBKY 3anaHust —20 MuH.

3aganme 1

OCHOBBI MATEMAaTUYECKON CTATUCTUKH.

3ananne 2

Pemenne muddepeHnnanbHpIX ypaBHEHHUH IEPBOTO MOPSIKA C pa3AesSIOIIUMUCS TIEPEMEHHBIMU
HNucTpykuus

MaxkcruManbHOE BpeMsl BBIIIOJIHEHUS 3aaHusl — 20 MUH.

3aganmne 3

Haiinure momans Gurypsl, orpaHuueHHON rpadukomM QyHKIUN y = x3,
OCBIO 0Xx ¥ IpAMBIMUX = 1 1 x = 3.

DK3aMeHAIHOHHBII outer No27

HNucrpykuus

BuumarenbHo npounTaiite 3aganus 1 u 2.

JlaiiTe MOJHBIN OTBET.

MaxkcruManabHO€E BpeMsl MOATrOTOBKY 3afaHust —20 MUH.

3aganue 1
Jluneitnple oaHOpoaHble nubdepeHIanbHble ypaBHEHHS BTOPOTO TOPSAAKAa C IOCTOSIHHBIMU
koa¢pdunreHTaMu
3aganme 2
JuckpeTHasd U HenpepbIBHAS CIyYailHbIE BETUYUHbI
HNucTpykuus
MakcumanbHOE BpeMsl BBIOJIHEHUS 3aaHus — 20 MUH.
F%ﬁ%‘%&%nﬂ pacxonurcs psi: 1 1,1 1 4
° _ _+ __L_ eee + :
1+ ) + 22 93 omn

DK3aMeHAIMOHHBII outer No28

HNucrpykuus

BuumarenbHo npouunTaiite 3aganus 1 u 2.

JlaiiTe MOJHBIN OTBET.

MakcumanbHOE BpeMsl MOArOTOBKY 3a1aHus —2(0 MUH.
3aganue 1
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MaremaTruyecKkoe OKHIaHUE JUCKPETHOM CIIy4YaHOW BETMYUHBI.
3aganue 2

dopMyITBl TPSIMOYTOJIEHHKOB.

HucTpykuus

MakcumanbHOE BpeMsl BBITIOJIHEHUS 3aaHusi — 20 MUH.

3aganue 3

CKOJIBKMMH CIIOCOOaMM MOYKHO COCTaBHUTE CITMCOK U3 7 4eIOBEK?

DK3aMeHAIMOHHBIN oujieT No29

HucTpykuus

BuumarenbHO npounTaiite 3aganus 1 u 2.

JlaiiTe MOJHBIN OTBET.

MaxkcruManbHOE BpeMsl MOATOTOBKY 3aaHust —20 MUH.

3ananmue 1

MareMatrnueckoe 0KMIaHUE TUCKPETHON CIIy4allHON BEJIUYUHBI
3aganue 2

Uucnosblie psabl. CXOAUMOCTb U PACXOAUMOCTD YHCIIOBBIX PSJIOB.
HNucrpykuus

MakcumanbHO€E BpeMsl BBINOJIHEHUs 3a1aHus — 20 MUH.
3aganue 3

Borurcints HeonpeaeaeHHbIH HHTerpat: (4x3 + 4 x)dx;

DK3aMeHaAlMOHHBII outeT No3(

HNucrpykuus

BuumarenbHo npounTaiite 3aganus 1 u 2.

JlaiiTe IOJIHBIN OTBET.

MaxkcruManabHOE BpeMsl MOATrOTOBKY 3afaHust —20 MUH.
3ananme 1

[TonsiTrie COOBITHS U BEPOSITHOCTH COOBITHS.

3aganue 2

HccnenoBanue GyHKIMM C TIOMOLIbIO IPOU3BOAHOIA.
HNucrpykuus

MaxkcruManbHOE BpeMsl BBIITOJIHEHUS 3aJaHus — 20 MuH.
3aganme 3

Haiigure yactHoe pemenue quddepeHIMaIbHOr0 ypaBHEHUS
x-dy=y-dx, ecnu ipu x = 5 6yzer y = 30.

Kpurepun onenkn:

«Omauunoy

- YpPOBEHB OCBOCHHS CTYJEHTOM MaTepHalia, PeayCMOTPEHHOTO YIEeOHOU MPOTrpaMMOit IO
muctuminHe «MaTemMaThkay COOTBETCTBYET TpeOOBaHUSAM K pe3yabTaTaM €€ OCBOSHHUSI.

CTyneHT moKa3bIBaeT rIyOOKHE U BCECTOPOHHHE 3HAHUS y9eOHOTO MaTepHaia TACIUILTAHEI.
OTBeT naeT 000CHOBAHHBI, YETKHI1, COIePKATEIHHBIN.

- CTYJEHT JEMOHCTPUPYET YMEHNE MIPUMEHSATh TCOPETHUCCKUE 3HAHUS JIJIS1 BHITIOJTHCHHU ST
MPaKTUYECKHX 3a/1ay.

«Xopowio»
- YPOBEHB OCBOCHHS CTYJIEHTOM MaTepHalia, IPeayCMOTPEHHOTO Y4eOHOM MPOTrpaMMOit IO
muctuminHe «MaTemMaThkay COOTBETCTBYET TPeOOBaHUSAM K Pe3yIbTaTaM €€ OCBOCHHSI.
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CryneHT NOKa3bIBaeT TBEpAbIe 3HAHUSA Y4EeOHOro MaTepuayia AUCHUIUIMHBL. OTBET Aaer
JIOTHUYHBIN, cojAep)KaTeNbHbIH. Moryr ObITh JONYLIEHBI 2-3 HETOYHOCTHM WM HE3HAYUTEIbHbIC
OLIMOKH, UCTIPABJICHHBIE CTYICHTOM C IOMOILBIO MIPENOaBaTesl.

- CTYJEHT JEMOHCTPUPYET YMEHHE INPUMEHATh TEOPETHMUECKUE 3HAHMS JUIsl BBIINOJHEHUS
IIPaKTUYECKUX 3a]a4.

«Yooenemeopumenvroy

- YPOBEHb OCBOCHHS CTYJCHTOM MaTepualia, PeyCMOTPEHHOTI0 Yy4eOHON IpOrpaMMOii 1Mo
aucuuIuIHe «MareMaThKay COOTBETCTBYET TPeOOBaHUAM K Pe3ysbTaTaM €€ OCBOSHHS.

CryneHT B OCHOBHOM MOKAa3bIBACT 3HAHUS Y4€OHOI0 MaTepHasa JUCHUIUIHHEL. B oTBeTe
JIOTHKA U IOCJIE0BATEIbHOCTD U3JI0KEHNS UMEIOT HapyLIeHHUS.

- CTYJIEHT C TPYAOM YMEET MPUMEHATh TEOPETUUECKUE 3HAHUS JIJISl BBITIOJHEHUS MPAKTUYECKUX
3a1ad4.

«Heyooenemsopumenvroy

- YpOBEHb OCBOEHUS CTYJEHTOM MaTepuaia, pelyCMOTPEHHOI0 yueOHON IporpaMMoii 1o
muctuminHe «MaTemMaThka He COOTBETCTBYET TPeOOBAHUSIM K pe3ysibTaTaM €€ OCBOCHHUSI.

CTyneHT JAEeMOHCTpUpYeT He3HaHHMe ydeOHOro Marepuana JIUCUUIUIMHBL. B oTBere
MPUCYTCTBYET ()parMeHTapHOCTh, HEIOTUYHOCTH U3JIOKECHHUS.

- CTYACHT HC YMCECT NPUMCHATH TCOPECTUYCCKUC 3HAHUA IJI BBIIIOJIHCHU A IIPAKTUYCCKUX 3a/1a4,
HC YMCCT YCTAaHABJIMBATb CBA3b TCOPECTHYCCKUX IMOJIOKEHUHN C IICUXO0JIO0THUECKOM HpaKTHKOﬁ.

JIOTIOJTHUTEIBHBIN KPUTEPUN
- pe3yJIbTaT HAy4HO-UCCIIEJ0BATEIbCKOM, IPOEKTHOM AEATEIbHOCTH;
- IPOMEXYTOYHAs OLIEHKA OPT(OJINO CTYAEHTA

YciaoBusa BLINOJTHEHUS 3aJaHUH

Bpewms Beinonnenus 3aganus 40 MuH.

Jluteparypa i 3K3aMEHYIOIINXCS:

a) yuebnuk mig CIIO B.I1. Omenbuenko MATEMATUKA; ®EHUKC 2011,

b) creHapl:  «OcHOBHble Gopmynsl auddepeHupoBanus», «Tabnuia HeONpeaeTIeHHBIX
HUHTETPATIOBY.
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Cucrema ouennBanus no ydeonoii rucuuminde EH.01 Maremaruka

Tabmuna 1

IIpomexyT
Texywmas arrecranus ounasd
arrecrauu
. A
Pesyarraret odysenus no yueonoi wucunnimue (MK) Tectu | Onpo | Pacuer | Pemenue | Ilpaktuu | Kontpon | Ok3ameH
poBaH c HOE CUTyanu eCcKHe bHBIE
ue 3a7laHu | OHHBIX paboThl | paboThI
e 3a7a4
OcHoBHbIE
Ymets | Y1 YMeHus pewat 00bIKHOBEHHBIE U (epeHInalIbHbIE YPaBHEHMUS, + + + + + +
11 Pemenue nuddepeHuanbHbIX ypaBHEHUN IEPBOTO MOPSIKA C + + + + + +
Pa3ACIAOIKUMUCA IEPEMEHHBIMU
[12 Pemenue nuddepeHuanbHbIX ypaBHEHUH IEPBOTO U BTOPOTO + + + + + +
MOPATIKA C TOCTOSITHHBIMU KO3 PUITECHTAMU;
3Hath | 31 3HaHHE OCHOBHBIX MOHATHI M METOJ0B MAaTEMAaTHIECCKOT0 aHAIN3a, + + + + +
JUCKPETHOM MaTeMaTUKH, TEOPUHU BEPOATHOCTH U MATEMaTUIECKON
CTaTUCTUKU
[11 ®opmynupoBaHre OCHOBHBIX MOHATUN U METOJI0B MaTEMATUYECKOTO + + + + + +
aHanusa;
[12 ®opmynupoBaHre OCHOBHBIX MOHSATHN JUCKPETHON MaTeMaTHKU; + + + + + +
IIEPEUYMCIICHHE CBOWCTBA ONEpalMii HaJ MHOXKECTBAMH, CBOWCTBA
OTHOIIEHUH.
13 N3noxenne Teopun BEPOSATHOCTU U MATEMATUYECKON CTaTUCTHKUY; + + + + + +
(bopMyIHpOBKa KIIACCUYECKOTO OIIPEIEIEHUS] BEPOSITHOCTH;
32 3HaHNE OCHOBHBIX YMCIEHHBIX METOJOB PEIICHUS TPUKIIAIHBIX + + + + + +
3a/1a4.
I11 Tlepeuncnenre OCHOBHBIX YUCIEHHBIX METOJOB PEIICHHUS +
MPUKIaJAHBIX 3a/1a4;
[12 ®opmynnpoBaHnEe MPUIOKEHNS ONIPENEIEHHOTO HHTErpajia K + + + + + +

BBIUUCIICHUIO IJIOIa/Iel MIOCKUX (Uryp, o0beMOB TeJl BpalleHus, MyTH,
ITPOMIEHHOT'O TOYKOM
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